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PART    XVI. 
REGIONAL    SURGERY 

{('ont'niucd.) 


PROSTHESIS  IN  ITS   RELATION  TO  SURGERY   OF 

THE  FACE,  MOUTH,  JAWS,   AND  NASAL 

AND  LARYNGEAL  CAVITIES. 

Hi/  CHARLES  K.  TCRNEH,  1)1)  S..  M.D..  Philadelphia.  Pa. 


Prosthesis  may  be  defined  as  the  replaeenient  of  missing  tissues  of  the  body 
by  artlHeial  means.  This  definition  is  not  intended  to  inehide  the  use  of  mate- 
rials which  subsefjuently  are  removed  by  aljsorption. 

The  replacement  of  tissues  of  the  human  body  which  liave  Ijeen  lost  l)y 
aci-i(  lent  ( )r  disease  belongs  either  to  the  domain  of  surgery  or  to  that  of  prosthesis. 
Surgery,  as  it  is  represented  in  the  great  number  of  plastic  operations  in  which 
deficiencies  of  substance  are  remedied  by  the  transfer  of  livdng  tissue  from 
another  portion  of  the  body  or  from  that  of  another  person,  is  the  moredesiral)lc 
means  of  correcting  these  defects.  Its  field,  however,  is  largely  the  repaii-  of 
surface  areas,  and  is  not  so  much  that  of  restoring  body  contours,  nor  of  pro\-id- 
ing  skeletal  support  for  the  soft  parts,  nor  of  the  restoration  of  function  wliere 
highly  s])ecialized  tissues  have  been  removed.  Prosthesis,  on  the  other  hand, 
has  for  its  service  the  piecing  out  of  deficiencies  in  tissue,  or  the  masking  of 
certain  losses  in  sulistance,  or  the  restoration  of  the  functions  of  the  lost  parts 
by  the  use  of  artificial  substitutes. 

It  is  obvious  that,  in  all  instances  in  which  a  plastic  operation  can  be  done 
wliicli  will  be  successful  in  restoring  the  function  of  the  lost  part,  the  surgical 
]ir(ice(lurc  is  to  be  preferred,  since  the  repaired  area  becomes  a  vital  i)art  of  the 
organism.  However,  in  cases  in  which  there  has  been  great  loss  of  sulxstancc 
or  in  those  in  which  the  function  of  the  missing  tissue  cannot  be  restored  by 
surgery,  prosthesis  offin's  the  only  hope,  and  in  many  instances  is  capable  of 
making  satisfactory  restitution. 

Frecjuently  i3rosth(>sis  and  plastic  surgery  may  l)e  combined,  as  when  in 
rhinoplasty  a  bridge  for  the  nose,  made  of  silver  and  anchored  in  the  neigh- 
boring facial  bones,  provides  skeletal  support  for  the  soft  tissues  which  are 
transferred  from  another  jiortion  of  the  face. 

Types  of  Prosthetic  Apparatus. — A  broad  view  of  thesuljject  nuist  ri'cognize 
as  one  of  its  most  fundamental  considerations  the  relationship  existing  between 
the  substitute  and  the  tissues  with  which  it  is  in  functional  contact.  \'iewed 
from  this  standjioint,  prosthesis  may  be  of  variotis  kinds,  as  exemplified  by  the 
following  different  types  of  apjiaratus: — 

1.  An  apparatus  that  is  completely  embedded  in  the  tissues  and  has  no 
comnumication  with  the  exterior.     The   conditions  necessary  for  the  succcss- 
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lul  |ir;i'iici'  el'  tlii-  liii'ilMs  111'  |(l()stlicsis  aiv  llial  tin-  npcinl  iuii  ^-llall  l)c  (liiiic 
iisc|itiriilly.  that  tlu'  a|i|)liaiicc  shall  he  (■(iii>lni(liil  in  sudi  tiuin  and  of  siicli 
inattTials  as  will  lie  tnlcratcd  hy  the  tissues,  aiul-in  nrdci-  In  iiismv  ils  iiii- 
nii)l)ility— that  it  shall  1m'  attached  to  the  hoiiy  skeletnn  l.y  means  wiiieli  e\- 
penmeiit   and  experience  have  demonstrated  to  Ik- efiicirni . 

■J.  All  ajiparatiis  that  is  eiiil)edded  in  the  tissues,  Iml  cnniimniiratcs  wuii 
the  exterior  of  the  hody  eilliiT  directly  or  indirectly  for  exanipli'.  liudutih  a 
cavity  that  is  lined  with  mucous  iiiemhrane.  In  this  instance  liic  a|)p]iance  is 
not  i-emovalile.  Kxperieiice  has  proven  that  such  ajipiiances  are  impracticalile. 
for  they  either  have  to  he  removed  because  of  the  infection  whicli  inevitahly 
oociii-s  or  they  are  ejected  liy  the  inllainmation  resultin<:  from  smli  inlVi  lion. 

'.i.  An  apparatus  that  takes  the  place  of  some  internal  struclmv  like  I  he  jaw. 
as  in  resection  of  this  hone.  The  artificial  siilisiitule,  in  cases  iA'  iliis  nalinv, 
is  placed  orifiinally  in  a  wound  that  coninninicalcs  with  I  lie  nioiiih.  and  ihm 
the  wound  is  permitted  in  heal  liy  cical  lizalion.  Tlie  .-ippliance  is  so  const  ruded 
that,  after  the  woumi  lias  lhorouirhl\'  healed,  it  nia\-  lie  renniNcd  for  puiposes 
of  cleanliness. 

I.  \u  appliance  that  can  lie  placiij  lirnealii  llie  peiio<leiim.  lo  sei-\c  as  a 
sort  of  framework  or  su|ipiirl  I'or  iii'wly  foiminu  Imiie.  'I'linc  arc  lliree  kinds 
of  such  appliances — one  that  is  intended  to  remain  diirini;  the  life  of  the  in 
dividual,  a  si'cond  whicli  is  to  he  removed  after  the  lap.se  of  a  certain  lenj;lli  ol 
time,  and  a  third  which  is  composed  of  material  that  excntually  is  absorbed. 

.").  An  ap|iliance  that  is  placed  in  some  cavity  of  the  body  which  is  lined  wilii 
mucous  membi'ane.  Such  an  appliance  must  lie  cnmpnseil  nl'  a  maleiial  liial 
will  not  irritate  this  membrane,  and  it  must  lie  remo\-alilc  for  li\j:ienic  pui-p<ises. 
As  examples  of  such  an  a|i]iliance  may  lie  mentionetl  llie  ordinary  denial  plale 
and  the  artificial  eye. 

(t.  An  appliance  that  gets  its  siiiipoit  from  the  cutaneous  surface  of  I  Ik 
luuly.  .\rtificial  limbs,  for  example.  (leii\i'  their  su|ipiiil  in  lliis  mannci-.  In 
a  few  cases  the  apparatus  may  comiiini'  ihe  cliaraclei-isiic  iV.-iluivs  of  tins  and 
of  type  ."). 

7.  .\nollier  method  of  prosthesis  is  thai  wiiidi  consists  in  injectinf;-  a  ])lastic 
material  like  parallin  into  the  tissues  with  a  view  to  restoring;  contour.  .\s 
this  method,  however,  is  not  free  from  danj^er,  it  has  been  to  a  lar^e  extent 
di.s.-arded. 

Conditions  in  which  Prosthesis  Proves  Useful.  Prosthesis  finds  its  special 
lield  of  u.sefiiliiess  in  the  region  of  the  face,  where  preservation  of  form  and 
function  is  so  neces.sary.  and  it  is  thought  wise,  in  discussing  the  replacement 
of  tissues  that  have  been  lost  in  this  region  through  accident  or  disease.  In  treat 
first  of  dental  prosthesis  and  to  outline  the  principles  upon  which  its  work  is  done. 
inasmuch  as  they  are  fundamental  to  all  branches  of  i)rosthesis. 

The  freciuent  necessity  for  substitutes  for  the  lost  dental  organs  has  created 
a  branch  of  practice  in  which  these  ])riiiciples  have  been  extensively  elaborated: 
and  since  the  surgeon  will  proliably  in  no  instance  undertake  the  construction 
of  a  prosthetic  appliance,  and  since  the  training  of  the  denti.st  especially  fits 
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liiiii  to  uiulcrtiikc  siicli  work,  it  is  Ix'licvcd  tinit  tiic  host  results,  in  cases  of 
prosthesis  alwut  the  face  will  be  obtained  Ijy  a  conference  between  the  surgeon 
and  the  dentist. 

T.  DENTAL   PROSTHESIS. 

The  ramm  d'etre  for  dental  prosthesis  is  the  loss  of  the  teeth  as  a  result  of 
the  diseases  to  which  they  are  subject  or  from  the  occasional  accidents  which 
result  in  their  removal.     The  first  is  l)y  far  the  more  connnon  cause. 

Caries  of  the  teetii,  a  disease  in  which  the  lime  salts  are  removed  by  tiie 
acid  products  of  bacterial  action,  has  been  denominated  the  most  widely  occur- 
ling  human  disorder,  and  statistics  confirm  the  accuracy  of  the  statement. 
While  its  existence  is  l)y  no  means  confined  to  modern  times,*  yet  it  is  more  prev- 
alent under  the  conditions  of  modern  civilization.  The  advent  of  cooking  and 
of  the  meclianical  preparation  of  food  has  reduced  the  function  of  the  masticatory 
ajiparatiis,  and,  as  a  result,  it  has  deteriorated  in  structural  strength  and,  besides, 
its  environment  has  become  more  favorable  to  the  action  of  caries-pro(hiiin,i; 
l)actcria.  Th(>  teeth  of  ])rimitive  man  commonly  wore  out  in  masticating 
the  coarse  food  of  which  he  partook,  but  those  of  the  pi'csent  man  are  usually  lost 
from  pathological  causes  before  old  age  is  reached. 

Next  to  caries,  pyorrhoea  alveolaris — a  disease  in  which  the  retentive  tissue 
of  the  tooth  <legenerates  and  eventually  permits  the  tooth  to  lose  its  attach- 
ment to  its  bony  socket — is  most  often  responsible  for  the  loss  of  the  teeth. 
I>ack  of  hygienic  car(>  of  the  mouth  is  a  strongly  predisposing  factor  in  both  of 
these  diseases,  and,  while  they  arc  most  prevalent  among  the  poorer  and  more 
ignorant  classes, — i.e.,  among  people  who  can  rai'ely  avail  themseh'es  of  the 
seiA'ices  of  a  tlentist, — y(-t  this  is  not  univei-sally  true.  The  loss  of  the  teeth  from 
these  causes  often  occurs  despite  the  best  dental  treatment.  .\nd  although 
dental  pathology  and  therapeutic  measui'es  have  made  advances  ([uite  apace 
with  those  made  by  other  branches  of  medical  science,  it  is  beyond  the  liope 
of  the  most  sanguine  that  the  time  will  ever  arrive  when  there  will  be  no  need 
for  dental  jirosthesis. 

The  Various  Bodily  Disorders  that  Result  from  the  Loss  of  the  Teeth. — 
Loss  of  the  teeth  is  followed  by  the  crippling  of  the  masticatoi-y  function,  by 
iiioi-e  oi'  less  interference  with  speech  and  with  the  e\pressi\'e  movements  of 
the  face,  and  by  an  alteration  of  the  facial  contouis  that  fre(|uently  changes  in 
a  marked  niaimei'  the  a])peai-anci'  of  the  indixidual.  Tlie  disabling  of  the 
masticating-  function,  however,  siioiild  be  reckoned  as  one  of  the  most  serious 
I'esulls.  Under  noi-nial  conditions  the  food  is  cnislied.  cut,  oi-  torn  into  small 
pai'ticles  by  the  masticating  ai)])aratus,  during  which  operation  it  is  mixed  with 
saliva  which  di.-^solves  souw  of  its  soluble  constit\ients.  adds  a  digestive  ferment, 
])tyalin,  and  agglutinates  and  lubricates  the  mass  for  deglutition.  Interference 
with  this  bmction  seriously  .-itfects  the  subseipient  stages  of  the  digestive   jiroc- 

*Thf  Icctli  lit  IX'vpli.'iii  iimiiiiiiii','.  anil  of  skull.s  exluiincil  froiii  i;tiiiso:iii  aiul  PlKciiiciaii 
iiccnipiilcs  cxliihii .  in  many  instances,  tlu'  t'tTects  of  carii's. 
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CSS.  Baron  Ocfclc*  lias  sliuwii  tlial.  in  those  who  have  lost  their  molar  (eetli, 
there  is  a  marked  reduetion  in  tiie  al)ihty  to  difjest  starchos.  The  food  not  hav- 
ing Ix'en  |)ro|M'rly  snlxlivided,  masses  are  introduced  into  the  stomaeh  wliich 
ail'  too  iarjje  to  receive  the  effects  which  the  -gastric  juices  normally  i)rni|ii(i'. 
This  entails  loo  ijreal  a  demand  upon  the  stomach,  and  as  a  result  there  are, 
lii-sl.  Intention  of  food,  with  fermentation,  and  sul).se(|uently  chronic  gastritis 
and  the  various  intestinal  disorders  that  cDiumonly  accomiiany  fuiiclional 
denin}£ements  of  the  stomach. 

The  chronic  disordeis  of  the  stomach  and  intestines  so  often  ol).scrved  in 
edentulous  patients  are,  as  a  rule,  i)romi)tly  relieved  hy  the  insertion  of  satis- 
factory arliticial  teeth. 

The  interference  with  si)eech  caused  by  tlie  loss  of  the  teeth  is  less  important 
than  the  interference  with  mastication,  beoauso  the  oral  portions  of  the  ajjjiara- 
lus  that  is  concerned  with  the  function  of  .speech  can  (piite  readily  compensate 
for  su<'h  defects  in  the  inajorit)'  of  ca.sos.  But  when. the  front  teeth  arc  lackinj; 
and  the  alveolar  process  has  been  absorbed,  the  lips  and  cheeU  fall  in  and  tiie 
artic\ilation  of  some  of  th<'  .sovuuis  is  rendered  diHicult.  Thus,  it  is  partiiiiiariy 
difficult  for  persons  having  such  defects  to  f^ive  proper  value,  in  their  enuncia- 
tion, to  the  con.soiiants  F,  V,  S,  and  Z.  The  absence  of  the  molar  teeth  may 
prevent  the  formation  of  the  needed  air-channel  between  the  tonjiue  and  palate 
vault  and  m;iy  thus  interfere  with  the  pronunciation  of  the  T,  I),  P,  B,  Ch,  and 
T  sounds. 

Those  ex|)re.ssive  UKivements  of  the  face  in  which  the  muscles  centring;  in 
the  orbicularis  oris  partici|)ate  are  .seriously  limited,  and  in  some  instances 
almost  entirely  prevente<l.  by  the  lo.ss  of  the  teeth  and  .ihcolar  process,  because 
the  lii)s  and  adjacent  cheek  tissues  which  overly  tiiese  structuics  fall  laxly 
into  tlie  oral  cavity,  and  the  contractions  of  the  muscles  radiating;  from  the 
orbicularis  oris  cannot  have  the  same  etfect  as  when  they  draw  the  tissue  over 
a  supportiiifj  framework. 

Finally,  the  Hxed  exi)re.s.sion  of  the  face  is  much  altered  by  the  lo.ss  of  the 
teeth  (Fit;s.  1  and  2):  the  jaws  approach  nearer,  thi'  upper  to  the  lower,  the  lips 
and  cheeks  fall  in,  and  the  profile  and  contours  of  the  lower  third  of  the  face 
are  noticeably  chan<;ed.  Thi.s  alteration  of  ai)pearance  is  even  more  eviilint 
when  the  face  is  not  in  repose,  and  especially  so  when  the  jiarted  lips  (lisciose 
the  absence  of  the  teeth. 

It  is  with  the  repair  of  these  deficiencies  that  denlid  prosthesis  has  to  do. 
While  it  would  seem  ideal  if  the  places  of  the  lost  teeth  might  be  taken  by  teeth 
implanted  therein,  yet  such  method  of  treatment  is  suitai)le  only  for  a  few 
ca.ses  in  which  a  sin-ile  tooth  ha.s  been  lo.st;  and  even  in  these  the  percentafre  of 
failures  and  the  comparatively  .shf>rt  life  of  the  implanted  tooth  do  not  warrant 
the  fre(|uent  employment  of  the  method.  These  restorations  must  be  attained 
by  artificial  means. 

Dental  prosthetic  appliances  ran<;<from  sin^ile  crowns  sup]  )orte(|  up^n  n;itui-al 
roots  to  full  uiijier  and  lower  dentures  which  are  in  contact  with  and  supported 
*  llic  I)oiii;il  Hccord.  vol.  XXV..  p.  100. 
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uiKin  the  mucous  lucnibranc  of  the  jaws.  A  nuinhor  of  considerations  enter 
into  liie  design  and  construction  of  these  fixtures.  Inasmuch  as  the  aiJijliance 
must  l)c  in  contact  with  the  mixed  saUva  and  witii  the  various  food  stufifs,  it 
must  he  constructed  of  materials  which  will  lie  in  no  way  altered  in  such  en- 
vironment. If  the  appliance  is  permanently  fixed  to  the  natural  teeth  or  roots, 
as  are  artificial  crowns  and  some  classes  of  bridge-work,  the  considerations  just 
brought  forward  assume  a  greater  importance  than  when  th(>  apparatus  is  re- 
movable from  the  mouth  at  will.  This  quality  of  removability  is  strictly  neces- 
sary in  the  case  of  all  artificial  plate  dentures  and  in  that  of  the  so-called  "  remov- 


Paticiit.      l-'ull-tacH.  aiul  profik' 
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ai)lc  bridge-work,"  and  is  an  advantageous  hygienic  arrangement  in  so  far  as 
it  permits  the  thorough  cleaning  and  sterilizing  of  the  appliance. 

The  Materials  Used  in  Dental  Prosthetic  Apphances. — The  materials  in 
common  use  are  the  metals,  such  as  gold,  silver,  jilatinum,  and  iridium,  and 
some  of  their  alloys;  the  mentals  aluminum  and  tin  and  some  of  their  alloys,  as 
also  vulcanite  and  porcelain,  are  used  less  extensively.  Gold  in  degrees  of 
purity  down  to  Hi  karats  ((Kij  per  cent)  may  be  used  in  the  mouth,  although 
some  of  the  less  pure  grades,  which  contain  a  large  proportion  of  copper,  become 
discolored  in  the  mouth  from  the  oxidation  which  takes  place.  Silver  is  used 
either  in  a  |iure  state  or  alloyed  (ninety  pei-cent,  as  in  coin  silver).  Platimun  and 
iriiliuin  are  used  either  separately  oi'  coniliined.  The  metals  aluminum  and 
till  and  their  alloys  ;uv  little  used  and  only  for  denial  jilates  which  may  be  readily 
reiiioN'ed  anil  cleaned. 

N'ulcanite  is  practically  unchanged  liy  the  oral  secretions,  i)ut.  if  tiie  process 
of  vulcanization  has  not  l)een  properly  carried  out,  tiie  material  is  porous  and 
unsuitable    I'oi-   u.-e.     Under  such    circumstances    vulcanite   absorbs   the   secre- 
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tiiiii>,  wliicli  tVriiicnt  ami  render  it  utterly  unlit  fur  use.  In  mlililinn.  (I.  \. 
Itiack  Ims  ealleil  attenticui  to  the  presence  of  hacteiial  eolonies  on  plates  tliat 
are  sutlicieiilly  rounh  ti>  affcird  them  loilnnient.  He  adds  that  when  suili  |ilales 
are  allowed  to  remain  in  contact  with  the  mucous  meinluane  ihey  keep  it  imi- 
tinually  irritated  l)y  the  products  of  these  •;crm  colonies,  ami  so  produce  the 
condition  to  which  the  term  ■ruhher  sore  mouth  "  is  ol'ten  appliid.  l.ark  of 
cleanliness  on  the  part  of  the  wearer  is  lar';<'ly  responsible  fur  tliisslate  of  iniiiiliini. 
ForuK'rly  it  was  supposed  that  vermilion,  the  sulphun  t  of  mercurN-,  wiiiili  is 
used  a.s  a  colorin;;  matter  for  vulcanite,  was  responsihle  for  irritation,  hut  this 
suhstance  is  decomposed  only  at  a  temperature  of  (KKf  F.  and  is  not  soiui)ie  in 
any  acid  or  alkali  which  would  hi'  tolerated  in  I  lie  oral  cavity. 

Porcelain  is  tmalterahle  in  the  mouth.  ;iii(i.  fidiii  the  mere  staiulpoinl  of 
hyflieni-,  i~  :iii  ide:il  material  for  dental  ;ippar;il  iis. 

Base  of  Support  for  Dental  Prosthetic  Appliances.  Dental  pinstheiie  .ippli- 
ances  arc  supported  in  a  \ariety  of  ways.  l''or  example.  tl:e\-  may  lie  placed, 
as  artificial  crowns,  upon  the  roots  of  sinj;le  naliiial  teelli;  or.  as  liridjies. 
they  may  restore  to  functional  usefulness  two  or  more  teeth,  heinj;  anchored  at 
two  or  more  points  to  natural  teeth  or  to  the  roots  of  teeth:  or,  finally,  they 
receive  their  support  fi'om  the  mucous  memlir.-uieof  the  j.aws.  t  lirout;li  t  In'  niediiim 
of  a  dental  plate  \\hich  accm'ately  tits  the  surface  upon  which  it   rist>.      Hesiiles 

these  there  is  aimther  cla^s 
of  .-ippliaiices  \\  llicli  ciiiriliines 
till'  principles  of  lidlh  meth- 
niisdf  restoralimi. 

It  is  ;i  fuiiilaiiient;d  llie- 
chaiiical  piiiiciple  in  prosthe- 
si.-  that  the  support  of  adcnlal 

lixlure   >linilii|     lie   ni  |e(  |l|;ite|y 

.-idapted  Id  the  strain  de\-dl\-- 
iiiiT  upon  it  in  use.  'I'liii-,  fur 
dental  liridjies.  there  iiiu-t  lie 
a  sufficient  numlier  of  nat- 
ural roots  fo|-  .•ihutments.  and 
l'i<i.:t.  ImiII  Tppcr  and  Lower  Artificial  Dentures.  (".\m.Ti-  .,]<,,  .j  ilcmd  dlit,.  (||(<iir 
i-iin  Ti'Xtbook  i.f  Priistlic-tlc  r)cnti.str\-."i  '.  '  '        1    • 

tai'e  area  of  which  is  suf- 
ficiently larj;e  to  withstand  the  force  applied  to  it.  .\  healthy  root  will  hear  from 
two  to  three  times— and  in  .-.ome  in.stances  as  much  as  four  times— the  force 
normally  api)lied  to  it.  and  al)utment  teeth  mu.st  he  estimated  to  po.<.se.-;s  a 
strenjith  similarly  proportioned  to  the  hridjres  which  they  are  to  bear.  .Vdimally 
the  mucous  memhraneof  the  jaw  hears  without  protest  the  iiressmc  fioni  a  di  ntal 
plate,  provided  the  surface  area  of  the  plate  is  not  loo  small.  .\  full  upi.er  or 
lower  .set  of  te<-th  (Fit;.  ;{)  is  su!)porte(l  i>roperly  ujh)!!  the  area  imliided  in  thi> 
usual  outline  for  such  plates,  Imt  in  partial  dentures  it  is  cu.stom.ny  to  h.ive  e\-en 
a  fin'ater  proportional  area  for  each  tooth.  Unless  provision  is  made  for  t  his  the 
supporting  soft  tissuf — whether  it  be  that  which  inmiediatelv  surrounds  the  root 
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that  carries  the  bridije,  or  wliether  it  l)e  some  other  portion  of  tiie  inuc'ous  iiieiii- 
l)ran( — responds  to  the  pressure  hy  absorption;  and  such  al)sori)tion.  I  scarcely 
ni'ccl  to  add,  must  l)e  avoided.  Tliis  is  a  matter  which  recjuires  attention 
in  all  ])rosthetic  I'estnrations,  the  aim  liein^  to  distrilnite  the  ].)ressure  in  such  a 
manner  that  ahsorption  of  the  tissues  shall  not  take  ])lace. 

Means  of  Retaining  Dental  Prosthetic  Appliances. — The  nature  of  the  sup- 
port selected  must  be  such  that  it  will  not  only  l)ear  the  force  which  maslicn- 
tinii  bi-inji's  to  bear  upon  it  thi-ouj;h  the  appliance,  but  that  it  will  also  permit 
this  appliance  t(J  accomplish  its  work  effecti\'ely.  ^^'here  natural  teeth  i-emain. 
they  ai-e  commonly  utilized  for  the  purpo.se,  for.  bcin^-  hxed  in  the  jaws,  they  h.old 
Hrmly  in  place  any  appliance  that  may  be  anchored  to  them.     For  e.vainple. 


g|t-    "■ 

^ 

■F.^.>>  1 

A 

E. 

Vir.s.  4  and  .5.  — I"rnnt  ami  Profile  Views  of  the  Face,  to  Sliow  tin- Di-ci.liMl  Cosmetic  Tmim>vcim-nl 
ElTci'tpcl  by  tlie  Introduction  of  Artificial  Teetli.  V  .Vnicricun  TcMliook  of  Prostlictic  Dentistry, "i 
('..uipare  with  Figs.  1  and  2. 

if  the  appliance  is  a  partial  ])late  denture,  the  teeth  serve  as  anchorajies  for 
cl,as|)s  attached  to  the  plate,  these  clasps  surrounding  the  teeth  and  holdiii":  the 
plate  in  contact  with  the  mucous  membrane,  but  yet  not  permitting  any  pressure 
111  be  exerted  upon  it.  In  the  cas(>  of  crowns  and  bridges  the  teeth  or  their  roots 
furnish  the  necessary  sujjport.  In  the  I'ase  of  an  edentulous  mouth  it  is  of 
course  necessary  to  depend  on  other  means  than  the  natural  teeth  for  the  reten- 
tion of  the  appliance.  For  example,  a  plate  may  be  made  to  adhere  in  a  lairly 
firm  manner  to  the  roof  of  the  mouth  by  utilization  of  the  forces  of  adhesion  and 
atmospheric  pressure,  and  to  the  lower  jaw  by  utilization  of  the  iorces  of  ad- 
hesion and  gravity.  The  successful  co-onhnation  of  these  forces,  it  is  true,  calls 
for  con.siderable  practice  on  the  part  of  the  iiatient,  but  eventually  he  acquires  the 
needed  degree  of  skill.  It  must  be  remembered,  furthermore,  that  the  natural 
conditions  in  the  two  regions  mentioned  are  more  favorable  for  the  utilization 
of  this  method  in  one  individual  than  thev  are  in  another,  and  that  con.<e<|uently 
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till-  task  i>f  Icaniiii;;  liow  u>  make  criirtivc  use  iif  tlic  artilicial  siihstitutc  is 
iiuin-  (lilHciilt  forimc  pci-snii  than  it  is  for  another. 

Restoration  of  Functions  by  Plate  Dentui"es.— As  tlic  cfTcct  upon  mastication 
is  till'  iiiol  ini|Mirt,iiil  nt  ihc  >c.|iiii:r  of  liic  loss  of  the  tcctli,  tiiis  sliould  receive 
tii"st  cDnsiderntion  on  tlie  part  of  the  dentist.  In  every  case,  however,  there 
is  more  or  less  of  a  halaiicin;;  of  this  with  the  cosmetic  demands  ii|)oii  theapi)hance. 
Tile  utilitarian  purpiws  of  the  denture  are  .served  hy  so  arran<iin<i  tiie  artificial 
teeth  that  they  shall  accord  in  <;eneral  with  the  plan  of  an  ideal  or  typical  denture; 
the  es.sential  difTorence  between  the  two  con.sistinfi;  in  the  fact  that  the  artilicial 
teeth  are  not  (ixed  in  the  hone,  hut  arc  mounted  on  a  movable  base-plate.  (  Fij;. 
3.)  The  cosmetic  purposes  of  the  denture  are  served  by  select iiij;  teeth  wliicii 
.shall  be  harmonious  with  the  other  features  of  the  patient  as  rejiards  tempera- 
ment and  a;;e,  by  arraiifiin^  them  in  a  natural  maimer,  and  liy  <i;rin(lin,i;  tiirm  to 
such  an  extent  that  they  shall  exhibit  the  de};ree  of  wear  which  mij;ht  be  expected 
iti  a  patient  of  similar  age-  Furthermore,  the  contours  of  the  plate  should  restoic 
the  fixed  expres.sion  of  the  face  and  permit  I  lie  r.'icial  moxiiuenls  of  expn'ssion. 
(Fifjs.  4  and  ").) 

.Vfter  tlie(Ientist  has  done  all  that  he  can  in  the  way  of  i)rovidiujian  effectively 
constructed  appliance  as  a  sul)stitute  for  the  natural  orjrans.  the  jiatient  will. 
in  a  majority  of  cases,  have  to  learn  much  in  oider  to  be  able  lo  use  it  It  is 
necessary  for  him  to  ac<iuire  the  jjower  of  co-ordinatiuj;  the  musclrs  <il  the 
tongue,  lips,  and  cheeks  in  such  a  manner  that  the  i)lates  may  be  maintained 
ujion  the  jaws  which  sup])ftrt  them,  that  the  crushinji  stress  of  the  lewitnrs  of  tiie 
mandible  shall  not  be  permitted  to  displace  the  plates  but  sli.iJl  latiier  tend  to 
maintain  them  in  their  |)laces,  and  that  the  food  shall  l)e  maiiipulatrd  between 
the  crushiiif;  siu-faces  to  best  advanta^'e. 

If  dental  |)r(>sthesis  is  to  be  conducted  in  a  successful  manner  careful  lon- 
sideration  nmst  be  <iiven  to  the  following  matters: — Due  provision  nuist  be  made 
for  the  maintenance  of  strict  hygiene;  the  materials  used  in  the  mouth  must 
be  in  all  resi)ects  imiocuous;  and  both  the  utilitarian  and  the  cosmetic  pur|)o.ses 
of  the  appliance  nmst  be  kept  fully  in  mind. 


II    iiii;  Mi;(iiA.\"icAi.  Ari'i.i.\.\ci:.-<  foi;   rHi:.\r.\iK\r  oi'  clkit 

l'.\LATF. 

Introductory  Remarks.— The  speech  of  per.-;ons  with  congenital  cleft  palate 
i.s  in  most  cases  seriou>ly  interfered  with.  In  the  formation  of  all  of  the  conso- 
nants except  M,  X.  and  .\g,  normally  the  soft  palate  is  elevated  tc,  touch  the 
posterior  i)haryngeal  wall,  thus  separating  the  oral  and  na.sal  cavitii's.  In  tin 
formation  of  the  K  and  (I  sounds,  the  dorsum  of  the  tongue  arches  up  to  touch 
the  soft  i)alate.  A  defect  of  the  soft  palate  affects  these  .sounds  and  also  im- 
parts to  the  voice  a  nasal  (|uality  which  is  due  to  inability  i)r()perly  to  close  the 
na.sal  chandlers.  Under  these  circumstances  0  sounds  like  N  and  H  like  K,  and 
the  patient  is  usually  unable  to  enunciate  K  and  (i  and  oftentimes  also  S,  T, 
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;iii(l  (_'li.  AVhcn  such  i)aticiils  ac(|uin'  intcllifiihic  speech,  tliey  do  sf)  by  the  use 
(if  muscles  othei-  tliau  thusi'  UDrnially  used.  It  is  Udt  uucuinnKin  (i>v  theui  to 
speak  so  well  as  to  cause  wondernieut.  The  character  of  a  palatal  defect  i>  no 
index  as  to  the  nature  of  the  deficiencies  in  speech.     Kin^sley  describes  a  ciise 

in  which  a  patient  ]ironounced  iierfectly 
the  K  and  (Isoiuids,  wliicli  most  patients 
thus  affected  are  unable  to  |ironounce, 
and  he  discovered  that  the  person  did  so 
by  apijlying  the  tip  of  the  toii,i;iie  lo  the 
pharyuf^eal  wall,  and  not  to  tlu'  palate. 
The  coni))ressor  nasi  muscle  is  often  used 
by   patients  to  contract  the  nasal  orifice, 

F,r,.  r,.-Hollow  Rubber-bulb  Obturator,        ^^ith  a  vicW  of  shutting  off  the  SOUud  from 
VifWiMllnmi  Above,      f  Ameriean  Textb.M.k        j||,,  nasal  passages.       Fsuallv  iu  thcsc  casCS 

i.f  Pr.istlietic  Dentistrv."!  ,  ,  ,  ,  ,■'  ,         , 

the  nuisclcs  afiout  tlie  lances  and  llie 
npp(>r  [jharynx  arc  much  developi'd.  tiiis  being  especially  true  of  the  palalo- 
]iharyngeus  and  superior  constrictoi-  muscles. 

The  speech  of  iiersons  with  ac(iuired  ilefects  of  the  palate  is  often  worse  than 
that  of  persons  with  congenital  defects,  for,  having  learned  to  speak  with  a 
normal  structure,  they  find  it  difRcvill  to  do  so  when  this  .structure  becomes 
defective.  Hut,  when  the  defect 
is  rei)aired  by  mechanical  means, 
these  ])atients  at  once  articulate 
satisfactorily. 

It  is  ])robablysafe  to  say  that, 
in  a  majority  of  the  cases  in 
which  the  patient  can  be  operated 
on  successfully  in  the  first  two 
oi'  three  years  of  life,  surgery 
offers  possibilities  of  greater  ben- 
efit than  can  be  secured  by  the 
utilization  of  any  mechanical 
(le\-ice. 

For  full  details  with  ri'gard 
to  the  pathology  and  operative 
tivatinent  of  cleft  palate,  the 
readei-  is  i-eh-rred  to  the  article  de- 
voted to  this  subject  (Vol.  \.\. 

There  are  two  generally  accepted  types  of  apjiliances  used  for  remedying 
jialatal  defects— the  obturator  and  the  artificial  velum.  There  are  fundamental 
differences  in  the  manner  in  which  these  two  appliances  operate  for  the  better- 
ment of  speech. 

The  Obturator.— As  its  name  imjilies,  the  oi)turator  is  an  agent  designed  to 
fill  the  opening  of  the  cleft :  it  is  the  older  of  the  two  instrmuents.  Dr.  William 
Suersen,  in  lS(i7,<lesci-ibe(l  his  obtur:it or  before  the('(Mitral  Association  of  Herman 
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I'ni.  8.  -IVolili'  View  of  Obturntor  and 
SiipiMirl  111(5  I'liilc.  (■■AiiiiTiciui  'IVxtboiik 
iif  Pnislliflii'  Hi'iilislrv"! 


Dnitist.x  at  H:iiiil)iiijr.  and  it  was  lie  who  fiisl  put  llic  use  ol  lliis  a|i|)liaii(c  uiinii 
a  scifiitilic  basis.  At  llw  prfscnt  time  iiistnimcnts  ciiiisti'iiciid  ii|inii  tlir  piin- 
(•ipli>s  ciuinciatftl  Ity  liiiii  aiv  in  comnioii  use.  The  ohtiiiatur,  I  Inn,  i.-  an  in- 
stninifnl  which  fits  the  cleft  and  restores  the  palatal  vanlt.  It  is  so  shaind 
that.  (Inrin;!  the  nmvenients  of  the  sidesof  the  cleft,  the  aiipliamc  cnntinncs 
to  remain  in  contact  with  the  jiarts.  (Fins.  (i.  7,  andS.)  Its  posterior  cdj;!' 
does  not  reach  the  pharyngeal  wall  when  the  muscles  are  in  nposr.  and  ronsc- 

(|ucntly  the  instrument  permits  the  resjiired 
.-lir  to  pass  projierly  throuj;h  the  nose.    When 
^^^^—^^__  _      "    is   neces.sary   that   the  chamiel  of   eom- 

^t  ^^^^^^^  I     munication  between  the  oral  and  nasal  ra\i- 

^^_^  W  ^^^^^  J      lies   should    be   closed,    contraction    of    tlie 

i^^tfg-   M  ^^^^       su])erior  constrictor  of  liie   piiaiynx   i-auses 

tlie  pharyni;eal  wall  to  liuli;e  forwaid  and 
come  in  eoiil.acl  witll  the  postel'ior  e\t  rem- 
ity  of  the  obturator.  Such  a  shuttiu};  off 
of  the  oral  cavity  fi-om  tlu'  nasal  ca\ities  takes  |)iaci\  for  example,  when  all  the 
consonants,  except  .M.  N,  and  Nj;,  are  enunciated.  In  tiie  production  of  llie<e 
sounds  nasal  resonance  is  necessary,  and  the  passaf^e  of  communication  lietwcen 
the  mouth  and  the  nose  is  then  left  open  throufih  the  inacti\ily  of  llie  suiierioi- 
constrictor.  The  oral  side  of  the  obturator  furnishes  a  surface  foi- the  loniiue 
to  touch  wlieii  K  and  (1  sounds  are  produced. 

The  Artificial  Velum.— The  artificial  velum,  the  lirst  use  of  which  is  attiibuted 
to   Delabarre,   exhibits  its  ino.st  .satisfactory  development   in   the   'vehmi   of 
Kinjisley" — an  appliance  which  is  in  j;eiieral   use  at  the  present   time.     Tlie 
artificial  velum  is  constructed  of  soft  flexible  rubiier  ,ind 
is  an  attempt  to  imitate  th<'  missing  tissue  l)y  means 
of  this  material. 

"The  essential  re(|uisite  of  an  artificial  velum  is  to 
replace,  as  far  as  po.ssible,  the  natural  form  of  the 
defective  orf;ans  with  .such  material  as  siiall  restore 
their  funeti(tns.  Muscular  jjower  certainly  cannot  be 
f;iven  to  a  piece  of  mechanism,  but  the  material  and 
form  may  be  such  that  it  will  yield  to,  and  be  under 
the  control  of.  the  muscles  surroundinji  it.  and  thus 
measurably  Ix-stow  upon  it  the  function  of  the  orfian  it 
represents,"     ( Kiufj.sley.) 

The  Kiii^sley  velum  (Fig.  9)  ecmsists  of  two  tri- 
angular flaps,  one  of  which,  the  nasal,  l)ridges  over 
th<-  cleft  in  the  .soft  palate  and  is  in  relation  with  the 
iipiMT  surface  of  its  sides,  while  the  other,  the  oral,  restores  the  p.il.ital  vault 
and  is  in  relation  with  the  lower  .surface  of  the  edges  of  the  cleft.  Thes(  flaps 
arc  united  along  their  median  line,  and  this  line  of  union  occupies  the  ccntiv 
of  the  cleft.  The  .sides  of  the  upper  flaj),  which  extend  about  half  an  inch  lieyond 
the  edges  of  the  el<-ft,  roll  upward,  while  it.s  posterior  edge  curves  downward  and, 


I'Ki.  n. — Soft-rulibpr  Ve- 
lum of  till-  Kinpsli'V  I'attiTii. 
tpiiiT  and  piistiTior  sMr- 
facMs.  (■•  .\in<Ti<:iM  'rcM- 
liook  of  I>r,.sll,.tic  Ilin- 
tistrv.") 
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at.)i.>roacliiii^  tlic  jjliaryn^ccal  wall  <il)lii|ucly.  tcniiinatcs  aliout  ()iic-i|uartiT  of  an 
iiH'h  from  it.  (Fii;.  11).  i  iThcsc  iiicasuicnu'nts  \:\vy  in  (iificrciil  casc,-^.)  Tlic 
Idwcr  Ha])  ovcrlaiis  the  cdjic.'^  of  the  cleft  just  sa^  docs  the  u|i|icr  one,  hut  it  ex- 
tends posteriorly  only  to  the  i)ase  of  the  uvula.  Its  under  siuiace  is  curved  in 
siich  a  manner  as  to  complete  the  _ 

palatal  vault,  and  must  be  of  such 
form  that  it  may  lie  reached  by 
the  dorsum  of  the  tongue  in  the 
articulation  of  tlie  K  and  G 
sounds.  The  edges  of  the  cleft 
occupy  the  jcroove-like  spaces  be- 
tween the  Haps,  the.se  spaces  be- 
iufi  of  such  shape  that  the  edges 
of  the  cleft  may  slide  in  them  as 
the  action  of  the  palatal  nuiseles 
causes  the  edges  to  separate  or 
to  come  together.  At  the  same 
time  the  sides  of  thi'  groove  hug 
the  cleft  borders  so  tightly  that 
air  IS  not  |)erniitte(l  to  escape 
between  them.  iFig.  11.)  The 
posterior  ])ortion  of  the  uj.JiX'r 
Hap.  which  becomes  M'ry  thin  and 
Hexible  at  the  extreme  edge,  is 
extended  until  it  nearly  touches 
the  posterior  pharyngeal  wall. 
^\'hile  the  pahital  nuiseles  are  in  i-epose  the  air  current  can  pass  readily  thi'ough 
the  nose,  but,  when  these  muscles  contract,  the  etlges  of  the  cleft  are  boino 
upward  and  backward  and  the  soft-rubber  velum  is  eari-ied  uji  by  them,  its 
])osterior  edge  being  brought  against  the  wall  of  the  pharynx  which  bulges  out 
to  meet  it  through  the  contraction  of  its  superior  constrictor  muscle.     If  the 

artificial  palate  is  to  bi-  ser\iceable 
it  nuist  be  adjusted  by  the  ])alatal 
muscles  until  it  is  capable  of  pre- 
venting the  ]iassing  of  air  into  the 
posterior  nares. 

l'"roni  this  tlescription  it  should 
be  possible  to  imderstaud  the  man- 
ner in  which  the  artificial  velum 
operates.  Thus,  for  example,  when 
the  palatal  muscles  are  in  repose  th(>  artificial  velum,  owing  to  the-  fact  that  it 
does  not  imder  the.sc  conditions  extend  to  the  i)haryngeal  wall,  jx-rmits  I'espi- 
ration  to  be  carried  on  through  the  nose  and  ,sounds  that  re((uire  nasal  resonance 
to  be  articulated.  On  the  other  hand,  when  these  muscles  contract,  as  they  do 
during  deglutition,  the  opening   into    the    posteritu-  nares  is  completely  cl(\sed. 


Vic.  10. — .Soft-rubber  Velum   and  Supporting  Plate  in 
I'hiii'.   ( ■American  Textboolc  of  Pro.stlietit-Dcntistrv."  I 


-Pr.ilik-  \"iew  of  Soft-rubber  Vclun 
<ui)porting  Plate.      (Ottoleilgui.  i 
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I'lO.  12.  —  \  rlum-Ohlnrator  of  Casi'. 
Vpprr  and  socliniiiil  viiws.  ("American 
Textbook  of  rr..-tli,lic-  I  lintistrv"! 


,  13. — Case's  Obturator- Velum.     Antc-ro-postrrior  sccti 
(••  American  Textbook  .if  Prostlietie  Dentistry. 


It   is  !il>(>  iM.inplctfly  closfd  diiriii;:    llii'   aiticuhition  ..I    I  he   l\  and  C  sduiids, 
ImiiIi  C.I  wliicli  -uiiiid-  iv(i\iiiv  .such  (•(iiiiplctc  clo-surc. 

The  Obturator-Velum.     Within  the  la.^t   few  yea  is   Dr.  Calvin  S.  Case  has 
prt'-sriitiil  a  luw  aililicial  jiahitc  wliich  has  been  called  an  "oljluiator-vcluiu" 

JK-caiisc  it    conihint's  the  principles  of  both 

d  appliances.       ( Fifjs.    12-l."t.)       Dr.  Case  de- 
scribes   the    instninieiit     in    tiie    following: 
^ -^  terms:*      "Thnm^h  a  ilcsii-e  t(i  l.aki'  adxan- 
y  tafie  (if    tlie    lieiielits  cnnl'envd    li\     a    sol't- 
^       nil)ber  aiipliance  on   the  cme  liaiid,  and  liy 
V'  a  haril-rulilii'r  ulilnralm-  on  the  (ither.  and 
at  the  same  lime  to  avoid  llie  piissibiiities 
of    the    linal    ineflicieiK'y    oi'    the    mie    and 
the  difficulties  in  construction   and   adjust- 
ment  presented    l)y   the    other,    has    arisen 
the  present  artificial   palate,  which   it   is  tlie  object  of  ihi-^  papir  to  luvsent. 

"It  essentially  consi.sts  of 
a  form  of  palate  which  can 
fii-st  !)(•  made  of  soft  rubber 
and  which  pos.sesses  all  the 
advantages  of  the  Kinjisley 
velum,  but  which,  when  the 
patient  has  become  accu.stomed  to  it  in  its  llexibie  stale  and  wiun  its  form  is  an 
ass\n'ed  success,  may  i>e  cxchanfied  loi-  one  ol 
iiarder  consistency — one  that  is  olitained  liy 
packinji  the  same  cast  in  wliich  the  soft-i'ubbcr 
jialate  was  vulcanized  with  .another  i|uality  of 
rui)ber.  There  will  thus  be  jirodiiced  a  liaid- 
rubber  palate,  one  which  ])ossepses  all  the  advan- 
tages of  a  perfect  obturator. 

"If  made  of  soft  rubber,  the  iirst  jialate  can 
be  worn  williout  irritation  oi'  inconvenience  (as 
ivj^anls  s|ieechj;  after  which  the  desired  chanjres 
in  its  form,  such  as  are  nearly  always  ici|niivd  to 
perfect  the  [lalate,  can  be  easily  made  by  sliji:litly 
enlarfiiiif!;  or  contracting  the  metal  mould  in 
which  it  was  originally  vulcanized. 

"Tho.se  who  are  familiar  with  the  Kingsley 
])alales — which,  I  am  pleased  to  say,  I  have  used 
with  great  satisfaction  in  my  practice  for  over 
twenty  years — will  remember  that  the  veil  or  posterior  jiortion  of  the  palate 
is  sustained  by  e.\teinling  the  central  thickened  portion  into  it,  and  that  from 
this  point  it  is  gradually  flattened  to  a  comparatively  thin  I'dge,  where  it  is  more 

*  Slightly    modified    in    a    few  places   by  the    author  wit  li    the   olijcct   of  seciirinK  Kfcutcr 
clearness. 


Fiii.  14. — Case's  tlbturator-V.li 
in  Po.*ition.  (".\meriran  Textlm 
of  Pnistlii-tic  nentislry.") 
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or  less  curved  in  conformity  to  tiic  pharvufrcal  wall,  ajiainst  which  it  is  iiitciidcd 
to  rest  during  the  contraction  of  the  ])haryngcal  and  the  jialatal  muscles. 

"In  this  particular  the  Kingsloy  jmlate  is  (luitc  different  in  form  from  the 
palate  I  am  about  to  describe,  in  that  the  central  i)art  of  the  latter  is  thin, 
while  the  edge  of  the  veil  has  the  form  of  a  solid  roll  about  one-fifth  of  an  inch 
in  diameter,  or,  preferably,  that  of  a  three-sided  prism  with  rounded  margins, 
so  that  its  outer  flattened  surface  exactly  and  firmly  fits  the  pharyngeal  walls 
when   the  nmscles  are  in  a  contracted  state. 

"In  extensive  clefts  the  borders  of  the  veil  extend  forward  along  tlie  lateral 
walls  of  the  pharynx  and  posterior  nares,  and,   becoming  thinner,  form  the 
boiders  of  the  nasal  extensions 
which  rest  upon  the    floor  of 
the  nares. 

"When  the  cleft  iloes  not 
extend  into  the  hard  palate, 
the  veil  is  shaped  in  a  similar 
manner,  but  with  the  nasal 
]K)rtion  abridgixl  to  meet  the 
reiiuirements  of  the  case. 

"When  the  cleft  extends 
into  the  hard  parts,  the  body 
of  the  palate,  which  covers  the 
borders  of  tht'  cleft  and  forms 
the  lateral  wings  on  the  roof 
of  the  mouth,  should  not  ex- 
tend back  of  the  attachments 
of  the  bifurcated  velum  palati, 
nor  in  any  way  interfere  with 
the  free  action  of  the  muscles; 
neither  should  it  extend  upon 
the  roof  of  the  mouth  any 
farther  than  is  necessary  to 
give  a  firm  seating  for  the 
palate.  This  portion  should  be  about  as  thick  as  an  ordinary  rubber  plate,  Ijeing 
thinned  along  its  oral  borders  and  thickened  to  form  the  nasal  bortlers. 

"There  are  a  number  of  important  advantages  in  the  form  of  i)alate  which  I 
have  here  described,  even  when  it  is  made  of  flexible  rublaer  and  is  used  for  the 
purposes  of  a  velum.     These  advantages  are; — 

"  First.  The  early  deterioration  of  the  rubber,  which  causes  thethin  edges  of 
the  veil  to  curl  over,  is  entirely  i)revented.  When  the  curling  occui-s,  as  it 
frequently  does  with  ordinary  vela,  the  usefulness  of  the  palate,  as  regards  speech, 
is  impaired  in  direct  proportion  to  the  extent  to  which  it  jiermits  the  escape 
of  air  at  the  cm"led-up  portions  of  the  border. 

"Second.  The  heavy  border  of  the  veil  is  s>ifliciently  yielding  and  flexible 
to  be  worn  with  comfort  if  pro]ierly  fitted,  and  it  also  presents  sufficient  .stability 


Fig.  15. — Sectional  View  of  Head  with  Ca-se's  Obturator- 
Velum  in  Position.  The  diagram  show.s  the  relation  of  its 
posterior  edge  to  tiie  bulging  of  the  pharyngeal  wall  caused  by 
the  contraction  of  the  superior  constrictor  muscle.  ("Ameri- 
can Textbook  of  Prosthetic  Dentistry.") 
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and  l)rciulth  of  siirfacr  tn  permit  linn  CDiitact  of  tlic  parts  wlun  tlic  pharyn^'cal 
muscles  elose  tlie  nas()-|)harynf;eal  openiiif;. 

"Thiril.  In  more  or  less  extensive  elefts  the  ihiu  central  poition  that  tends 
forward  into  the  i)ody  of  the  artificial  palate.  i)erniits  a  resilient  yieldin';;  of 
tlie  lateral  portions  of  the  hody,  iind  this  yieldiiiii  fre<|uentiy  allows  the  surjieon 
to  sprinj;  the  appliance  into  place  ii\  such  a  manner  that  its  irregular  borders, 
which  should  adapt  themselves  accurately  to  tlie  i)arts  upon  which  they  rest, 
will  hold  it  in  position  without  the  aiil  of  a  supporting;  plate.  Whenever  this 
can  Im-  accomplishi-d  with  the  artificial  palate  in  its  soft  form,  one  may  con- 
fidently expect  that  the  same  result  will  lie  .-ittained  when  the  hard  form  of 
palate  is  substituted." 

Except  in  a  few  instances  in  which  Case's  velum-obturator  does  not  reijuire 
it,  all  types  of  artificial  palates  are  sui)ported  in  place  by  being  attached  to 
dental  plates.  preferal)ly  those  of  metal.  (See  Figs.  7  and  10.)  Fretpiently, 
in  cases  of  cleft  palate,  certain  teeth  are  missing  in  the  dental  arch,  and  this  is 
usually  the  ca.se  when  the  cleft  passes  through  the  arch  anteriorly.  The  places 
of  such  missing  teeth  should  be  supplied  by  artificial  ones  attached  to  the  ])late. 
When  no  teeth  are  missing,  the  plate  is  made  only  of  sufficient  size  to  carry  the 
artificial  palate,  and.  in  order  to  secure  its  stability,  it  is  anchored  by  means  of 
clasps  to  selected  natural  teeth.  The  clasps  employed  are  made  of  spring- 
tempered  platinous  gold,  and  one  such  dasj)  fits  a  molar  tooth  on  each  side  of  the 
mouth.  It  is  a  better  arrangement  to  adjust  gold  ca]i-crnwns  o\('r  the  anchorage 
teeth  and  to  (it  the  clasps  around  these  crowns,  for  by  this  arrangement  the 
teeth  will  Ix^  protected  from  the  mechanical  abrasion  of  the  clasps.  The  plate 
completely  covers  any  cleft  that  may  exist  in  the  hard  palate,  and  to  its  posterior 
end  is  attached  the  ol)turator  or  the  Nchnn.  If  the  cleft  involv(>s  only  the  soft 
palate,  the  plate  should  extend  posteriorly  beyond  the  beginning  of  the  cleft, 
and  the  artihcial  palate  shoukl  be  attached  to  the  u])per  svwface  of  the  extension 
by  a  bolt  or  a  headed  pin.  Ciokl  aiul  iiidio-platinum  are  preferred  as  the  materials 
for  the  plate. 

Owing  to  the  impossibility  of  making  a  useful  cla.s.sification  of  acquired 
defects  of  tlie  palate,  by  reason  of  the  fact  that  no  two  cases  present  the  same 
features,  it  is  not  practicable  to  discuss  the  ai)])liances  which  may  be  employed 
for  their  treatment  except  in  the  most  general  manner.  In  the  case  of  a  simple 
perforation  of  the  hard  palate,  a  dental  plate  covering  the  roof  of  the  mouth 
and  bearing  a  plug  that  accurately  fits  the  opening  is  all  that  is  generally  believed 
to  be  necessary.  There  are  many  surgeons,  however,  who  now  regard  it  as  being 
wi.sernotto  (it  aplug  into  the  oijcning,  as  the  pressure  exerted  bythe  plug  causes 
absorption  of  the  bordi'rs  of  the  ojjening  and  thus  leads  toan  increase  in  its  size. 
The  better  coui-se,  as  they  ijelieve,  is  to  aim  at  effecting  a  closure  of  the  open- 
ing by  the  application  of  an  accurately  fitting  plate  to  the  vault  of  the  mouth 
It  is  pointed  out  that  Nature,  wnen  thus  aided  byartificial  means,  often  reduces 
a  defect   of  this  kind  to  a  minimum. 

When  the  .soft  ti.s.sues  alone  are  involved  recoui-se  may  be  had  either  to 
the  hollow  bull)  obturator  or  to  any  form  of  substitute  specially  designed  for  the 
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requirements  of  the  ease  in  hand.  The  <;eneral  prineiples  alreaily  outHned  for 
the  u.se  of  obturators  in  congenital  cases  will  he  found  useful  in  the  treatment  of 
the  acquired  defects. 

Impressions  for  cases  of  cleft  palate  are  difficult  to  take,  and  it  is  unneces.sary 
to  describe  the  technique  of  taking  them  in  a  \\ork  of  this  character.  Suffice  it 
is  to  say  that  the  difficulty  of  securing  an  imprint  of  the  sides  of  the  cleft  of  the 
soft  palate  when  they  are  in  repose  is  due  to  their  extreme  sensitiveness.  When 
the  impression  material,  plaster  of  Paris,  is  introduced,  the  palatal  muscles 
contract,  raise  the  sides  of  the  cleft,  bring  them  nearer  together  and  cause  their 
edges  to  become  thicker.  The  model  secured  from  such  an  impression  must  be 
altered  subsequently  to  overcome  these  defects.  In  fissure  of  the  hard  palate, 
there  is  no  necessity  for  including  its  sides  in  the  impression,  especially  as  some 
of  the  plaster  may  thus  be  forced  through  the  opening  into  the  nasal  cavities, 
from  which  region  it  is  not  always  easy  to  dislodge  it.  This  danger  may  be 
avoided  by  filling  the  opening  with  cotton,  or  by  laying  a  narrow  strip  of  1mI)u1ous 
paper  over  the  plaster  before  it  is  applied,  the  paper  preventing  the  forcing  of 
plaster  through  the  fissure. 

The  Kingsley  velum  is  constructed  of  soft  vulcanite,  this  material  being  cast 
in  type-metal  moulds  which  are  preserved  in  order  that  new  vela  may  be  easily 
made.  A  model  of  gutta-percha  is  first  made  on  the  plaster  cast,  and  when  this 
has  been  found  satisfactory,  after  frequent  trial  in  the  mouth,  it  is  used  for  obtain- 
ing the  type-metal  moulds.  The  soft  rubber  must  be  specially  prepared  for  such 
purposes  and  it  must  be  carefully  vulcanized,  or  it  will  become  worthless  in 
a  short  time. 

The  obturator  is  in  the  form  of  a  hollow  liulb  of  hard  rubber.  This  gives  it 
lightness  and  the  hard  rubber  is  very  durable.  In  order  to  get  a  morlel  for  it  the 
following  steps  are  necessary: — The  supporting  plate  having  been  made,  to  its 
posterior  portion  is  attached  a  wire  loop  about  which  is  formed  a  lump  of  soft 
modelling  compound.  This  portion  is  made  very  soft  by  heating  and  is  then 
carried  quickly  to  the  spot  in  the  mouth  where  it  is  to  be  moulded,  the  patient 
being  requested  to  swallow  several  times  while  the  material  is  being  pressed  into 
shape.  By  this  means  the  palatal  muscles  give  it  approximately  its  proper  form. 
Afterwaj-d,  however,  it  will  be  necessaiy  to  do  a  certain  amount  of  trimming. 
Thus,  for  example,  the  upper  surface  needs  to  be  trimmed  flat,  while  the  lower 
or  oral  surface  must  be  trimmed  in  such  a  manner  that  it  shall  complete  the 
vault  of  the  mouth  and  at  the  same  time  be  within  reach  of  the  tongue  when  it  is 
necessary  to  pronounce  the  K  and  G  sounds.  Finally,  the  sides  and  jiosterior 
edge  must  also  be  slightly  trimmed,  as  the  muscles  cannot  completely  shaiK'  these 
surfaces.  The  model  thus  obtained  is  duplicated  in  vulcanite  as  a  hollow  bulb 
by  first  obtaining  a  plaster  matrix  in  an  ordinary  dental  flask,  and  by  placing 
in  this  a  bag  of  vulcanizable  rubber  made  from  sheet  rubber,  in  approximately 
the  shape  of  the  model,  the  bag  being  sealed  and  being  about  three-quarters  full 
of  water.  In  the  process  of  vulcanizing,  this  water  is  converted  into  steam,  by 
the  expansion  of  which  the  bag  is  made  to  fill  the  matrix.  After  the  vulcanizing 
is  completed  this  water  is  removed  and  the  holes  are  plugged  up. 


IS  AM1;KIC"A.\   I'ltACTK'K  OF  suiuiKin'. 

Relative  Advantages  of  Oburators  and  Vela. — WCic  it  not  for  the  fuct  of 
the  lifturioration  of  the  soft  ruhlxT  of  which  artiiifial  vda  arc  constructed,  it 
is  likely  that  this  appliance  would  be  preferred  to  the  obturator  in  most  cases 
of  deft-jialate,  because  with  it  jjatients  speak  more  nearly  in  a  nonnal  manner. 
The  leiij^h  of  life  of  a  velum  varies  from  three  months  in  some  moutlis  (o  two 
yeai-s  in  others,  being  largely  dependent  upon  the  state  of  cleanliness  in  which 
it  is  kept.  Its  durai)ility  depends  also  ujinn  the  quality  of  the  rubber  emi)li)yed 
and  upon  the  care  with  which  it  has  Ixcii  vulcanized. 

Patients  are  not  only  able  to  speak  in  a  more  nearly  normal  maimer  with  a 
velum  than  with  the  obturator,  but  it  has  been  ascertaineil  Ijy  experience  that 
they  more  rapidly  acipiire  s|)eech  with  this  type  of  appliance.  It  is  also  a  clinic- 
ally obsei-\-ai)le  fact  that  the  tissues  in  the  vicinity  of  the  cleft  are  usually  in  a 
slightly  iiiliameil  condition  from  contact  with  the  food  and  from  the  abnormal 
manner  in  which  air  ])a.sses  over  these  jiarts.  Ti.ssues  in  such  a  state  take  more 
kindly  in  the  beginning  to  the  soft  than  to  the  hard  rubber  appliance.  Most 
patients,  after  they  have  once  learned  to  sj^eak  with  a  velum  and  have  become 
accustomed  to  the  presence  of  a  foreign  ])0(ly  in  the  jjart,  are  soon  able  to  s])eak 
well.  A  properly  designed  obturator,  constructed  of  hard  rubber,  is  indestructible 
and  may  be  looked  upon  as  a  |)ermaiient  ap])liance. 

Age  at  Which  an  Artificial  Palate  Should  be  Introduced. — "While  it  is  ad- 
vantageous to  introduce  the  artificial  ]ialnte  as  early  in  life  as  possible,  in  order 
that  the  jiatient  may  acc|uire  the  use  of  it  during  the  formative  jx-riod  of  s])eech 
and  thus  have  only  a  few  incorrect  methods  of  speech  to  unlearn,  yet  expediency 
.seldom  warrants  its  introduction  before  the  sixth  or  seventh  year.  By  this 
time  the  Hi-st  ])ermanent  molaiy  have  erujjted  and  can  serve  as  a  .secure  means 
of  attachment  for  the  plate  carrying  the  palate.  Furthermore,  before  this  time 
the  ])atient  is  unai)le  to  appreciate  the  puri)Ose  of  the  appliance. 

The  successful  use  of  an  artificial  palate  deijends  primarily  upon  its  being 
constructed  of  a  form  that  will  meet  the  re(iuirements  of  the  case  in  hand;  luit 
a  no  less  important  consideration  is  tlic  ac(iuisition,  on 
the  part  of  the  patient,  of  the  ability  to  use  it  properly. 
The  cultivation  of  proper  muscular  co-ordination  de- 
pends largely  u])on  the  patient's  ambition,  upon  his  or 
i^Ki. io.-Arti(iiiiiiPiii:ii.-  luT  mental  calibre,  and  upon  proper  training  in  the  cs- 
li'iiR  .s'lriimi.  ".'"'s.if't-ruiv  tablishmeut  of  correct  speech  habits.  Many  a  correctly 
Imt   t.Tii.iiiHiioii  to  allow     constructed  apiiliancc  has  been  discarded  as  valueless 

niovc'iiK'iit  of  niiisi'l(.s  of  thi'  . 

«ift  paiiiic.  Uiii>i.ir-ii|>|.ia     Ix'causc  thc  patient  did  not  persevere  in  learning  to  use  it . 
to"".M.p«rt'tiie''appiim^^^^^^^  \'arious  means  have  been  utilized  in  teaching  pa- 

(ciaii.ip    and    i-raiici.Hinic     ticnts  to  Speak  with  an  artificial  ijalatc.     In  thc  case 

Martin.)  -  i  ,  .,.      , 

ol  a  young  person,  the  mother,  if  .she  pos.sess  a  fair 
degree  of  ambition,  is  in  a  position  to  do  the  most  in  this  matter.  The  imita- 
tive faculty  will  enable  the  child  to  learn  correct  speech  from  its  mother  more 
readily  than  from  any  other  source.  Reading  aloud  for  a  half-hour  each  day 
and  singing  for  a  fjuarter  of  an  hour  daily  are  very  useful  means  in  this  direc- 
tion.    In  the  case  of  an  oldiT  child  whose  speech  habits  are  formed,  or  in  that 
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Fiii.  17.— Artificial  Palate 
for  tlie  New-born.  Permit- 
ting Suction.  A,  Soft-rub- 
ber termination.  Rubber- 
tipped  springs  entering 
posterior  nares  to  support 
appliance.  (Claude  and 
Francisque   Martin.) 


of  an  adult,  the  scr\'ieo,s  of  a  trained  elocutionist  will  often  be  \-ery  beneficial. 
King.sley  suggests  the  study  of  some  foreign  language  as  especially  valuable  in 
this  connection,  for  the  pci-son  has  to  learn  new  sounds  and  in  so  doing  forgets 
in  some  measure  the  old  method.^  of  speech.  In  a  majority  of  the  cases  of 
acquired  defects  of  the  palate,  no  special  training  is  necessary  after  the  defect 
has  once  been  remedied. 

Mechanical  Appliances  for  Cleft  Palate  in  the  New-bom. — The  high  rate  of 
early  imirtality  of  infants  Ikhii  witli  cleft  |ialatc  i,-<  due  to  two  facts:  first,  that 
they  cannot  swallow  sufficient  food,  the  cleft  permitting  its  regurgitation  through 
the  nose;  and  second,  that  they  are  not  able,  by  reason  of  the  defect,  to  exert 
the  suction  necessary  in  nursing  the  mother,  especially 
if  the  lip  is  fissured  at  the  same  time.  It  is  evident  that 
correction  of  these  defects  should  be  undertaken  at  an 
early  time,  and,  where  surgical  intervention  cannot  be 
instituted,  the  use  of  some  mechanical  device  is  indi- 
cated. 

Frequently,  simple  suturing  of  the  lip  will  enable  the 
child  to  nurse,  and  it  soon  learns  to  manipulate  its 
tongue  so  as  to  close  up  the  palatal  opening  in  suck- 
ing and  in  deglutition.  In  some  instances,  if  the  bottle 
is  provided  with  a  nipple  long  enough  to  reach  into  the  pharynx,  the  infant 
may  be  nourished  in  this  manner,  and  in  many  cases  it  learns  how,  despite  these 
defects,  to  obtain  from  the  bottle  enough  nourishment  to  sustain  itself. 

Various  devices  for  closing  the  palatal  opening  during  nursing  have  been 
suggested — devices  which  are  varied  accordingly  as  the  infant  is  to  nurse  at  the 
brea.st  or  from  the  bottle. 

Warnekros  presented  to  a  medical  society  in  Berlin  what  is  believed  to  be 
an  example  of  the  first  attempt  to  make  an  appliance  for  this  purpose,  and  at  a 
still  later  date  Delair  and  Martin  proposed  somewhat  similar  appliances.  A 
brief  description  of  that  of  Martin  here  follows:*  — 
The  appliance  consists  of  a  plate  of  hard  vulcanite 
which  closely  fits  the  palatal  vault,  bridges  the  cleft, 
and  terminates  posteriorly  in  a  soft- rubber  edge  capable 
of  performing  to  some  extent  the  functions  of  the  nat- 
ural velum.  (Fig.  16.)  During  nursing  the  ai>pliance 
is  held  in  place  by  gold  springs  which  terminate  in 
soft-rubber  balls,  4-5  mm.  in  diameter,  the  springs 
being  arranged  to  enter  the  posterior  nares  (Fig.  16) 
or  to  pass  forward  into  the  fissure  from  behind  (Fig. 
17),  while  the  soft-rubber  extremities  sustain  the 
apparatus  by  gently  pressing  on  the  nasal  floor.  In  another  method  sug- 
gested the  support  is  afforded  by  soft-rubber  projections  that  fit  the  edges 
of  the  cleft.  (Fig.  18.)  These  appliances  are  suitable  for  cases  without  hare-lip 
or  where  the  lip  has  been  sutured. 

*  Le  Laboratoire.  \ov.  :kl,  1907,  p.  702. 


Fig.  18.— Artificial  Palate 
for  the  New-born,  Permitting 
Suction.  -•!,  Soft-rubber  ter- 
mination. Retention  by  at- 
tachment over  the  sides  of 
the  cleft.  (Claude  and  Fran- 
cisque Martin.) 
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Martin  lias  dcscrilH-d  aiiotluT  api'liaiur  which  he  employed  in  a  case  of  divided 
palate  witli  d()ul)le  liare-hi).  In  this  ai)plianee,  the  pahital  iwrtion  (if  which 
is  siniihir  to  tliat  ahvady  descrihed.  he  lias,  on  account  of  the  extreme  lack  of 
suhstance  of  the  uiiper  lii).  constnicted  an  artificial  upiier  lip  of  soft  nihher. 
This  artiiicial  lip  is  hollow,  is  lilird  with  water  in  order  that  it  may  ho  plial)ie, 

and  it  extends  to  the  posterior  extrein- 
itv  of  tiic  maxilla.  Against  this  the 
little  patient  can  pre.ss  the  lower  lip 
and  can  thus  exert  the  suction  neces- 
saf\'  ill  nursiii";. 

When  from  any   cause  tin-  infant  is 
■"■■'  to  be  bottle-fed.  it  is  onlv  necessary  to 

Fio.     19.— Artiru-iiil     I'alatp     for     Now-born.  ,  '.        ,  .1,1, 

Permitting  Sm-ti.m.     Attacl.,>.l  to  rul,lxT..ippIe.  intorpo.se    between    the    mpjile    and    the 

i4.- Projections  n-.stinK  on  front  of  alvoolar  pro.-  palatal  flSSUrC  a  I)late  whicll  will  COVer  ill 

no    to     fixatr    appliiini-r;      B.    nihbor     nipple;  '  '  . 

c.  Koft-nibiMT  KTMiinuiion.  (ciauae  ami  Iran-  the  latter.  P  or  jjuiposes  of  Convenience 
ri«,ue  Martin.)  ^j^j^    ^^^^^^.    ^^  attached  to  the   nipple. 

Coles*  suRgosts  attaching;  to  the  niiijile  a  properly  shaped  piece  of  semi-flexible 
rubber  which  will  adapt  itself  over  the  palatal  fissure:  Martin. f  on  the  other 
hand,  attaches  to  the  nii>i)le  a  jialate  con.structed  in  a  manner  similar  to  that 
described  above.  exce|)t  that  the  means  of  attachment  to  the  i)atient  are  omitted. 
and,  instead  two  upward  iirojections.  which  are  attached  at  the  anterior  Ijorder. 
rest  upon  the  alveolar  process  and  iirexcnt  the  backward  disi)lacei!icnt  of  the 
appliance.     (Fifi.  19.) 


111.  i'H(».-<riii:iic  KKsTou.vriox  of  tiii;  f.vce,  ixcLrDixr,  arti- 

FICI.M.   XOSES.    ].IP,<;.    K.\1{S.   TOXtiFK,  .\XI)    L.\inXX. 


One  of  the  most  useful  fields  of  plastic  surgery  is  the  repair  of  defects  incident 
to  the  loss  of  tissue  aliout  the  face.  Hecause  this  portion  of  the  body  is  exposed 
to  view,  tlie  deformities  of  the  face  resulting  from  accident  or  di.sea.se  frequently- 
consign  the  unfortunate  victims  to  lives  of  seclusion,  or  they  are  compelled  to 
wear  unsightly  bandages  or  masks  when  mingling  with  their  fellow-men.  When, 
from  the  great  extent  of  the  repair  reiiuired  or  for  any  other  contraindicating 
rea.soii,  it  is  not  possible  to  remedy  these  defects  by  surgical  means,  it  is  frei  |ii<iit  ly 
possii)li'  to  di.sguise  the  deformity  eiTectively  by  an  artificial  substitute  for  the 
missing  parts.  Hut  whenever  there  is  a  choice  between  the  two  means,  surgical 
restoration  should  be  given  the  preference,  for  no  artificial  substitute  can  ever 
present  the  appearance  of  constituting  a  vital  part  of  the  organism. 

1.  Artificial  Noses. — The  part  of  the  face  which  most  commonly  recpiires 
artificial  restoration  is  the  nose.  The  jirominence  of  this  feature  proliably  ex- 
jioses  it  to  accident  more  frequently  than  any  other  jjortion  of  the  face.  The 
nasal  bones,  furthermore,  are  often  the  seat  of  syphilitic  necrosis,  which  genendly 
involves  the  vomer  and  the  hard  palate  at  the  same  time.  Under  .such  cinum- 
♦  "  On  Defoniiitjps  of  the  .Mouth."  f  Op.  cil.,  p.  706. 
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stances,  the  superincuml^ent  soft  parts — in  the  event  of  their  having  escaped 
destruction — arc  left  unsupported,  and  they  consequently  sink  into  the  nasal 
chambers.  In  23  cases  of  destruction  of  the  nose,  reports  of  which  were  foinid  in 
various  publications,  the  causative  factor  was  not  stated  in  12.  In  the  remaining 
11  cases  the  loss  was  due  in  2  instances  to  cancer,  in  4  to  gunshot  wounds, 
and  in  5  to  lupus.  In  those  cases  in  which  the  loss  has  been  caused  by  lupus, 
by  cancer,  or  by  one  of  the  less  serious  forms  of  trauma,  the  destruction  is  usually 
confined  to  the  soft  tissues,  while  in  cases  of  syphilitic  disease  and  of  gunshot 
injuries  the  damage  done  is  apt  to  destroy  the  skeletal  support.  In  cases  of 
the  latter  nature  the  nasal  opening  is  very  likely  to  be  blocked  by  cicatricial 
tissue,  and  amelioration  of  this  condition  may  be  required  as  well  as  interference 
for  cosmetic  purposes.  The  svu'geon  is  sometimes  obliged  to  choose  between 
rhinoplasty  with  a  metallic  support  and  the  application  of  an  artificial  nose. 

ArtiHcial  noses  have  been  constructed  of  vulcanite,  of  celluloid,  of  porcelain, 
and  of  various  metals.  \'idcanite  is  in  most  common  use  for  this  purpo.se  as 
it  is  easily  moulded  into  form,  is  light,  and 
can  be  painted  to  give  it  a  natural  appear- 
ance under  ordinary  conditions.  Its  opacity 
and  the  opaque  nature  of  the  paint  used  in 
coloring  it  are  the  most  serious  drawbacks 
to  its  use.  Celluloid  was  used  by  Kingsley, 
by  Bruck,  and  by  Henning,  but  Martin 
found  that  it  underwent  disintegration, 
and  that,  if  the  artificial  nose  were  made 
very  thin,  it  would  warp  out  of  shape  after 
a  time.  The  vari(ius  metals,  with  the  ex- 
ception of  aluminum,  are  as  a  whole  too 
heavy,  and  do  not  hold  the  paint  well. 
Porcelain  has  been  used  by  Martin,  who 
prefers  it  to  other  materials  when,  in  a 
given  case,  its  weight  is  not  a  contraindica- 
tion to  its  use.  He  also  prefers  it  on  account 
of  its  translucency — a  characteristic  which  makes  it  possible  to  obtain  the  best 
cosmetic  results.  The  great  amount  of  skill  necessary  to  color  and  bake  porcelain 
is  a  serious  drawback  to  its  general  employment. 

Various  means  of  attachment  have  been  utilized  for  holding  an  artificial 
nose  in  place,  and  these  of  course  differ  according  to  the  conditions  of  each  case. 
The  device  most  commonly  used  is  one  in  which  the  artificial  nose  derives  its 
support  in  jmrt  from  the  floor  of  the  nasal  cavity,  and  in  part  from  a  spectacle 
frame  to  which  the  upper  end  of  the  appliance  is  attached.  By  this  arrang(>- 
ment  most  of  the  weight  of  the  appliance  is  borne  l)y  the  supports  in  the 
nasal  cavity,  the  spectacle  frame  assisting  and  serving  to  maintain  the  edges  of 
the  nose  in  contact  with  the  borders  of  the  gap  in  the  tissues.  The  spectacle 
frame  may,  in  certain  cases,  serve  another  useful  inn-jiose.  viz.,  that  of  concealing 
the  line  of  contact  between  the  artificial  nose  anil  the  living  tissue.     The  frames 
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may  hold  cilluT  plain  tiliu-^s  or  such  lenses  as  the  patient  iv<inircs.  CoiiiiiKinly 
thi;  spoi-tacii-  frames  in  ordinary  use  will  not  be  heavy  enough  to  supjioil  the 
applianr-e.  this  being  espirially  true  if  the  nose  is  of  large  size  or  heavy.  Indcr 
these  eireumstanees  special  frames  witli  heavy  ear-pieces  must  he  <)l)taiiird. 
Fr(M|uently  the  intranasal  sujiport  may  he  made  eith(>r  in  tlie  form  dF  a  tul)c 
(of  gold,  iridio-platinum,  or  l)lock  tin)  through  which  the  iv.-piralory  cunvnl 
may  jmuss,  or  in  that  of  a  Hattened  piece  of  metal.  The  jioint  of  hearing  must 
i)C  broad  in  order  that  tlie  weight  of  the  artificial  nose  may  he  as  ciiually  di.s- 

trihuted  as  possil)le.  This  is  a  very  im]iur- 
tant  consideration,  not  only  from  thestaml- 
piiint  of  the  comfort  of  the  jtatirnt,  hut 
also  in  ortler  that  the  jiressuic  may  not 
cause  absor])tion  of  the  tissue  or  incilc  irri- 
tation. Tt  is  also  essential  that  the  lnwcr 
rest  should  accurateh'  fit  the  surface  ui)()n 
wliich  it  is  placed,  as  this  will  reduce  to  the 
minimum  tiie  possibility  of  irritatinn.  It 
is  self-evident  that  tiie  sujiporting  pro- 
jection nuist  be  of  a  form  wliich  will  reatlily 
permit  the  wearer  to  remoxc  the  nose  and 
to  restore  it  to  its  })lafe. 

Another  means  of  maintaining  the  nose 
in  situ  is  by  the  use  of  spring-like  supports 
wliich  enter  the  nasal  opening  when  s|)iung 
together,  and  which  oijcii  out  when  the 
pressure  is  withdrawn,  thus  holding  the  apparatus  upon  the  face.  This 
fomi  of  sui^iiort  is  especially  suitable  for  cases  in  which  there  is  a  large  external 
orifice,  and  for  those  in  which  the  bridge  of  the  nose  is  still  preserved — that  is,  in 
cases  in  which  a  spectacle  frame,  if  refpured,  would  have  to  be  placed  too  low 
to  look  natural:  it  is  also  suitable  for  cases  in  which  a  small  portion  of  the  nose 
is  mi.ssing  or  in  which  the  upi)er  lij)  is  intact. 

If  the  artificial  nose  is  very  light  these  supports  may  rest  against  the  external 
walls  of  the  njisal  fossa-,  and  they  should  be  very  broad  where  they  are  in  contact 
with  the  mucous  membrane  of  this  region.  They  should  be  so  adjusted  that 
they  exert  a  i)r(>.ssure  only  just  sufficient  to  hold  the  appliance  in  jjlace.  It  is 
also  important  to  make  sure  that  the  mucous  membrane,  at  the  points  where  the 
pressure  is  made,  is  in  a  perfectly  healthy  condition  and  therefore  not  likely  to  i)e 
irritated  by  the  pressure  thus  exerted  upon  it.  The  supports  may  be  made  of  an 
alloy  of  ])latinum  and  gold  so  shaped  as  to  fit  the  surface,  or  their  ends  may  be 
covered  with  vulcanite  to  which  a  similar  shape  has  been  given. 

In  a  ca.se  described  by  Schwartz*  hook-like  projections  of  ordinary  vulcanite 
rested  on  the  Hoor  of  the  nasal  fos.sa-,  while  springs  tipped  with  hard  vulcanite 
rested  in  contact  with  the  inner  surface  of  the  nasal  bones  and  thus  held  the 
ajjparatus  in  place. 

*  Le  Laboratoire,  Nov.  11th,  1906,  p.  071. 
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In  some  cases  the  teeth  nia\'  furnish  a  lower  point  of  support  for  the  artificial 
nose.  Ordinarily,  this  is  possible  only  when  the  nasal  and  oral  cavities  communi- 
cate. A  plate,  which  is  fitted  about  and  attached  to  the  teeth,  bears  a  metallic 
projection  which  enters  the  nasal  chamber,  and  this  forms  the  support  of  the  nose. 
The  superiority  of  this  mode  of  attachment  is  to  be  found  in  the  fact  that  it 
affords  great  stability  for  the  artificial  suljstitute.  In  some  cases  in  which  no 
opening  existed  between  the  mouth  and  the  nasal  cavity,  Martin  has  perforated 
the  soft  tissue  at  the  junction  of  the  lip  and  alveolar  process  to  provide  for  the 
passage  of  a  support  from  the  jslate. 

In  many  cases  that  require  the  application  of  an  artificial  nose  it  has  l)een 
found  necessaiy  at  the  same  time,  on  account  of  the  presence  of  a  perforation 
of  the  hard  palate,  to  fit  a  suitable  obturator.  The  latter  instrument  provided 
still  another  means  of  attachment  for  the  artificial  nose, — one  which  has  been 
utilized  by  \Mldman,*  Hoopcs.f  and  Martin. J  The  method,  however,  although 
ottering  a  secure  means  of  retention,  is  open  to  the  serious  objection  that  move- 
ment is  transmitted  to  the  nose  during  mastication.  Martin  has  tw^o  ways  of 
overcoming  this  difficulty;  In  one  plan  he  attaches  the  nose  to  the  upi-ight 
piece  which  projects  from  the  obturator  by  means  of  a  sort  of  universal  joint, 
while  in  the  other  plan  he  attaches  a  flexible  spring  to  the  to|)  of  the  nose  in  a 
curving  manner  and  so  arranges  it  that  it  shall  take  up  any  motion  tiiat 
might  be  communicated  through  it  to  the  artificial  substitute. 

The  general  method  of  constructing  such  an  appliance  will  be  described  here 
in  l)rief  outlines.  First,  an  impression  of  the  face  is  taken  with  plaster  of  Paris, 
after  the  skin  has  been  coated  with  vaseline  and  the  nasal  orifices  have  been 
filled  W'ith  cotton  so  that  only  their  margins  may  be  included  in  the  impression. 
The  eyebrows  should  be  protected  by  rubbing  vaseline  into  them  and  by  cover- 
ing them  with  strips  of  cotton  gauze  which  are  thoroughly  covered  with  vaseline. 
A  tube  made  by  rolling  thick  tinfoil  about  a  pencil  is  inserted  in  one  side  of  the 
nose  or  the  mouth  to  permit  the  patient  to  breathe  while  the  plaster  is  being 
applied  to  the  face.  As  the  process  of  taking  an  impression  will  require  about 
twice  the  quantity  of  pla.ster  ordinarily  mixed  together  at  one  time,  an  assistant 
should  be  ready  with  the  second  lot  to  add  to  the  first  before  it  has  thoroughly 
set.  Nothing  should  be  done  to  hasten  the  setting,  as  it  will  require  all  of  the 
ordinary  setting  time  of  impression  plaster  to  bring  it  in  contact  with  the  surface. 
After  a  cast  has  been  obtained  from  the  impression,  a  nose  is  moulded  in  wax 
upon  the  cast  to  serve  as  a  model  for  trial  on  the  face  of  the  patient. 

Plaster  casts  of  noses  suitable  for  the  ease  in  hand  will  serve  as  a  guide  in 
modelling  the  artificial  nose,  which  of  course  should  be  made  to  correspond  as 
harmoniously  as  possible  with  the  features  of  the  patient. 

The  means  of  attaching  the  nose  firmly  in  its  place  having  been  already 
prepared  and  adjusted,  they  should  now  l)e  added  to  the  wax  model.  If  a 
spectacle  frame  is  to  be  used,  some  means  of  attaching  this  to  the  vulcanite  nose 
must  be  iirovided.  since  the  nose  cannot  be  vulcanized  directly  to  the  frame. 

*Garrettson's    ■Oral  Surgen,-."  p.  479.         f 'American  System  of  Dentistry,"  vol.  ii..  p.  1092. 
t  "  De  la  Prothese  Immediate,"  p.  263. 
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Tliis  attacliiiiciit  can  l)c  in  tin-  runii  tif  a  i>r<)j(Ttint;  platr  of  inotal  suldcicil  to  the 
saddle  of  till-  spectacle  frame  which  may  be  attached  by  screws  to  the  com- 
pleted nose,  or  may  l)e  soldered  with  soft  solder  to  a  metallic  attachment 
which  has  been  embedded  in  the  vulcanite  nose.  The  nose  is  then  reproduced 
in  vulcanite,  and.  after  it  has  been  finished  and  adjusted  to  the  jiatient's  face,  it 
is  turned  over  to  an  artist  who  f;ives  it  the  same  colorinj;  as  that  which  is  natural 
to  the  patient.  This  is  accomi)lished  by  the  use  of  oil  paints  and  is  by  no  means 
an  ea.sy  ta.-^k.  It  should  Im-  remembered  that  the  colorinj;  of  the  .•<kin  of  the  face 
varies  fmm  time  to  time,  accordinj;  to  the  weather  and  the  emotions,  and  cdnsc- 
quently  a  favorable  time  .should  be  selected  for  this  purpose. 

The  artificial  no.se  should  be  as  thin  as  is  consistent  with  the  necessary 
stR'ni^th.     Its  interior  .should  be  made  witho\it  angles  or  recesses,  in  order  that 


KifiH.  rj  :iiicl  2.1. -From   :iii<l   Profile  Vie-ws  of  Patient  with   .\ose  Partially   Lost.      (Kurtz,  in 
The  Denial  Cosmos.) 


it  may  be  ke|)t  in  a  strictly  hygienic  condition.  This  is  especially  necessary 
because  the  .secretions  of  the  nasal  mucous  membrane  tend  to  collect  on  its 
inner  surfaces.  A\'here  a  tube  destined  to  transmit  the  respiratory  current  forms 
a  part  of  the  apparatus,  its  calibre  should  be  large  enough  readily  to  permit  the 
necessary  cleansing  operations.  Experience  has  proven  that,  wherever  possible, 
this  tube  should  be  arranged  so  as  to  dip  downward  and  inward  rather  than 
downward  and  outward,  as  in  cold  weather,  if  the  tube  is  arranged  in  this  manner. 
the  condensed  moisture  from  the  expired  air  will  run  into  the  na.sal  chamber 
rather  than  drip  from  the  nose. 

It  often  hapjK'ns.  in  cases  re(|uiriug  an  artificial  nose,  that  a  iiortion  or  ail  of 
the  upper  lip  is  also  mi.ssing.  This  missing  jjortion  may  be  made  part  of  the 
ai)pliance.     To  add  to  the  naturalness  of  this  lip,  in  the  case  of  a  iiatient  of  the 
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male  sex,  and  also  to  conceal  it  as  much  as  possible,  it  is  usual  to  append  an 
artificial  moustache  the  hair  of  which  should  match  as  closely  as  possiljle  that  of 
the  neighboring  cheek.  The  lateral  edges  of  the  apjjliance  should  be  made  thin, 
in  order  that  they  may  blend  as  naturally  as  possible  with  the  cheeks,  and  they 
should  not  meet  the  latter  at  a  right  angle.  For  the  obliteration  of  the  line  of 
junction  Gritman  has  suggested  the  use  of  actor's  putty,  which  the  patient  can 
apply  each  day,  and,  if  over  this  he  sprinkles  a  little  face  powder,  the  joint  will 
hardly  be  visible  even  at  very  close  range. 

Artificial  noses  made  of  porcelain  are  constructed  as  follows: — From  the 
completed  wax  model  of  the  proposed  nose,  a  die  of  zinc  is  cast  and  a  counter-die 
of  lead.  Between  these  is  stamped  a  thin  platinum  form,  and  upon  this,  after 
it  has  been  filled  with  plaster  to  prevent  the  distortion  of  its  form,  is  baked  the 


Figs.  24  and  25.— Front  and  Profile  Views  of  the  Same  Patient  (Figs.  22  and  23)  with  Arti- 
ficial Xose  in  Place.     (Kurtz,  in  The  Denial  Cosmos.) 


porcelain  chosen  for  the  nose.  After  it  has  been  given  the  correct  baking  and 
is  of  the  correct  thickness,  the  i)laster  is  removed,  the  platinum  carefully  stripped 
off  from  the  interior,  and  the  glaze  of  the  porcelain  surface  removed  by  dipping 
it  into  hydrofluoric  acid.  The  advantage  which  such  a  porcelain  no.se  pos.ses.-^es 
is  its  life-like  appearance,  due  largely  to  its  translucency.  This  peculiarity  also 
makes  it  possil)le  to  put  on  color  beneath,  which  by  showing  through  may  be 
made  to  match  the  various  differences  in  the  color  of  the  adjoining  skin. 

The  following  are  the  details  of  an  artificial  nose  constructed  by  Ph.  Kurtz* 

for  a  patient,  S.  D.,  twenty-three  years  old,  who  at  about  five  years  of  age  lost 

the  nasal  bones  and  septum  from  necrosis  following  an  accident.     Kurtz  used 

as  the  upper  retainer  for  the  nose  an  ordinary  s])ectacle  fi-ame,  such  as  may  be 

*  The  Dental  Cosmos,  Jvme,  190S,  i)p.  595-598. 
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nl)l!iiiic(l  fniiu  till'  (>iiticiaii.  To  (lie  uiulcr surface  of  the  noso-piccc  of  lliis  was 
liiinl-soKlcrctl  a  \nvvv  of  •_'S-';auf;c  fiolil  itlatt-  that  had  boon  made  tooxtciul  <lo\\ii 
into  the  vulcaniti'  of  which  the  nose  was  constructed.  Tho  tissue  on  which  llic 
hridfie  was  to  rest  Ix-ing  soft  and  flat,  two  pieces  of  14-karat  Rold,  2S-gauf;e  and 
ahout  one-eifihth  of  an  inch  wide,  were  .soldered  to  the  iiose-jjiece  in  such  .n  inainici- 
that,  when  the  contrivance  was  in  position,  tiny  i)ress(d  jrcnlly  upon  llie  siilcs 
of  the  tissue,  thus  causin-;  this  jmrt  to  resenil)h-  more  closely  the  natural  root  of 
the  no.se.  Two  pieces  of  platinous  -;old  (liVfiaUfje)  were  arran<;ed  for  the 
lower  support  of  the  piece,  one  extending;  into  each  nasal  fossa.  These  weiv 
used  in  jilace  of  tubes  in  order  to  reduce  to  the  inininuun  the  weight  of  tlidixtuiv, 
to  prevent  irritation  of  the  ti.ssues  from  hard  i)re.ssure,  and  also,  iiy  reason  of 
their  pliability,  to  permit  the  neifihborinj;  muscular  .structures  to  move  witiioul 
causinfi  undue  pressure  on  the  parts  ujion  which  the  supports  rested.  Another 
elTect  of  these  two  j;old  jtieces  was  to  hold  the  artificial  nose  in  clo.se  contact  with 
the  face,  thus  improving  the  expression  of  the  upper  li]!. 

An  impre.s.sion  of  tho  face,  with  s|)ectacle  frame  and  supports  in  ])lace.  was 
taken  and  from  tho  ca.st,  along  the  lini'  of  the  edge  of  the  future  nose,  a  little 
plaster  wjis  scraped  in  order  to  make  tlu'  nose  press  .slightly  into  the  ti.ssues.  The 
cast  was  slightly  built  up  at  the  site  of  the  nose  with  plaster  in  order  that  the  wax 
form  of  the  nose  fitting  over  it  might  be  hollow.  Th(>  tiose  was  modelled  in  ])ink 
l)araffin  and  wax,  care  being  takm  to  make  it  harmonize  with  the  features,  .■iiid 
afterward  it  was  reproduced  in  vulcanite  (light  pink  glim  rubber).  The  edges  of 
the  nose  were  adjusted  to  tho  skin  of  tho  face,  and  then  the  proper  coloring  was 
secured  by  the  ai)plication  of  several  coats  of  oil  paints.  After  the  paint  was  ilry, 
the  patient  was  instructed  in  tho  u.se  of  cosmetics,  to  obliterate  the  glossy  surface 
and  hide  the  joint.  Figs.  2"J-2.')  show  the  ])atient  Ijefore  and  after  the  appli<'a- 
tion  of  this  artificial  no.so. 

2.  Artificial  Lips. — As  a  rule,  tho  artificial  restoration  of  tho  lost  i)ortions  of 
the  lijjs  is  necessitated  in  conjunction  with  some  other  artificial  appliance  of 
which  they  bocomo  a  part.  Many  of  the  artificial  no.scs  which  have  been  con- 
structed have  had  attached  to  them  artificial  substitutes  for  some  jiortion  of  the 
upi)er  lip,  as  the  cause  operating  to  destroy  the  nose  has  also  included  the  lip: 
and  the  necessity  for  artificial  lips  is  most  commonly  limited  to  such  cases,  fdp 
plastic  surgery  has  Ijoen  able  to  make  a  groat  majority  of  these  repairs.  All 
hare-lij)  cases,  for  example,  should  be  cared  for  by  the  .surgeon  and  not  by  the 
prosthetist.  It  occasionally  happens,  however,  that  so  much  of  tho  sidistaiuc 
of  the  lip  is  lost^as  from  a  gunshot  wound  or  from  the  operative  removal  of  a 
malignant  neoplasm — that  tho  surgeon  deems  it  inexpedient  to  attempt  rejjair 
of  the  defect  by  an  operation;  and  in  such  instances  restoration  by  artificial 
means  is  clearly  the  proper  course  to  pursue. 

The  substances  u.sed  for  the  construction  of  the  lip  or  portions  thereof  are 
vulcanite,  hard  or  soft,  and  jjorcelain.  Tho  former  material  is  generally  i)re- 
forrod  Ix'cause  of  its  lightness,  only  one  case  of  the  use  of  the  latter  having  been 
reported. 

\\hen  the  defect  is  of  such  a  nature  that  an  artificial  nose  has  to  be  made  at 
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the  same  time,  the  lip  Ix'comesa  part  of  the  apphance  that  is  to  fill  in  the  defieiency 
and  to  restore  the  form  of  the  missing  tissue.  It  should  be  con.stnicted  of  hard 
vulcanit(%  colored  by  painting  to  imitate  the  natural  tissue,  or — as  is  most  com- 
monly done  for  male  patients — as  much  covered  by  an  artificial  mustache  as 
possible.  Owing  to  the  fact  that  the  natural  lip  is  a  very  mobile  stmcture,  a 
lip  constructed  of  hard  vulcanite  does  not  have  a  veiy  natural  appearance,  how- 
cxer  well  its  surface  may  imitate  the  appearance  of  the  skin  and  mucous  mem- 
Iirane.  The  general  plan,  then,  of  covering  it  up  with  an  artificial  mustache  or 
Ijeard  (for  male  patients)  is  to  be  applied  as  frefjuently  as  possible.  The  im- 
mobility of  the  artificial  lip  is  also  a  serious  drawback  to  its  functional  efficiency, 
but,  when  the  other  lip  is  intact,  it  serves  to  restrain  the  food  and  saliva. 

The  other  manner  of  affording  a  suitable  support  for  an  artificial  lip  is  to 
attach  it  to  an  artificial  denture,  and  several  cases  have  been  reported  in  which 
this  has  been  done.  Experience  has  established  the  principle  that  the  li])  should 
fit  close  tn.  or  he  continuous  with,  the  outer  surface  of  the  plate,  for.  if  a,  sjiace 
were  left  here,  it  would  become  tiWvd  with  food  which  the  tongue  could  not  re- 
move. Land*  has  described  a  case  in  which  he  restored  a  portion  of  the  lower 
lip  by  attaching  the  artificial  substitute  to  a  full  lower  denture,  the  whole  being 
executed  in  porcelain  upon  platinum  and  the  external  portion  of  the  lip  l)earing 
a  mass  of  hair  to  blend  with  that  of  the  beard.  In  another  case  Jorif  attached 
an  upper  lip  of  platinum,  covered  with  jeweller's  enamel,  to  a  partial  uj^per  plate. 

Martin  *  has  suggested  the  use  of  Ups  of  soft  rubber,  made  hollow  and  \'ery 
thin  and  filled  with  water  after  the  manner  of  the  artificial  tongue  of  his  construc- 
tion presently  to  be  described.  (See  page  29.)  This  \\ould  seem  to  offer  great 
possibilities  in  the  way  of  natural  appearance  and  functional  efficiency. 

3.  Artificial  Ears. — In  the  construction  of  artificial  ears  one  has  only  two  things 
to  consider — the  a])pearance  presented  by  the  artificial  substitute  and  the  means 
of  attaching  it  firmly  in  its  place.  The  materials  of  which  they  are  composed 
are  celluloid,  porcelain,  and  hard  rubber  or  vulcanite.  Celluloiil,  when  not 
exposed  to  the  mucous  secretions  of  the  mouth  nor  to  the  moisture  condensed 
from  the  breath,  wears  very  well  and  is  recommended  by  Kingsley  because  of  the 
natural  appearance  which  may  be  obtained  by  its  use.  Porcelain  is  very  heavy 
and  it  is  very  difficult  to  construct  an  ear  of  this  material  because  of  the  com- 
jilexity  of  the  form.  Vulcanite  colored  with  oil  paints  is  light  enough  and  other- 
wise satisfactory;  it  is  the  material  most  commonly  used. 

The  lost  portion  of  the  ear  is  modelled  in  wax  after  an  impression  of  the  rem- 
nant has  been  taken  and  a  cast  made:  or,  if  the  ear  is  entirely  missing,  it  will  be 
necessary  to  make  a  complete  model  in  wax.  This  is  then  reproduceil  in 
whatever  material  is  selected  for  use. 

The  means  of  attachment  depend  upon  the  conditions  that  exist  in  each  ca.se. 
I'sually  the  external  auditory  meatus  affords  lodgment  for  a  tube  of  gold  or 
for  flat  springs  of  that  metal,  the  latter  ser\dng  chiefliy  to  keep  the  artificial  ear 
in  position  and  not  to  support  it.     In  a  case  described  by  Martin  a  i)ortion  of  the 

^  The  Dental  Cosmos,  vol.  xl.,  p.  1003.  t  Le  Laboratoire,  .-Vugust,  1905,  p.  001. 

I  "  De  la  Prothese  Bucco-Faciale  et  du  Squelette,"  p.  42. 


2S  AMKKK'A.N    rUAlTK'K  oF  8URC.ERY. 

lolnilc  iviiKiiiicd.  A  hole  was  i)U'rtTil  tliiounh  this  as  is  done  for  car  riiifis,  and 
into  this  lioir  wjus  introduc-cd  a  small  gold  wire,  to  servo  as  an  accessorj'  support. 
Tlu'  chief  weiglit  of  the  artificial  ear  should  he-  home  by  a  delicate  metallic 
spring  in  the  form  of  a  hand  which  reaches  over  the  tii|)  of  the  luad  and  is  hiiklen 
in  the  hair. 

4.  Restoration  of  Parts  of  the  Face.— The  ca.-^es  wliich  r((|uire  restoration  of 
certain  portions  of  the  face  (other  than  those  aln>atly  described  elsewhere  in 
this  article)  are  so  varied  that  it  is  manifestly  imi)ossil)le  to  classify  them.  We 
.shall  consider  here  more  especially  tho.se  ca.ses  in  which  the  loss  of  substance  in- 
volves the  cheek  or  the  orbital  region.  (The  placing  of  artificial  eyes  will,  of 
course,  not  be  discu.ssed,  as  this  forms  a  siK-cial  branch  of  jirostlic-^is  by  itself. 
(See  Vol.  V.) 

The  general  indications  to  he  followed  in  lliis  nuthod  of  restoration  are: 
to  fill  in  the  cavity  with  an  ai)piiance  thai  shall  coinplctcly  (>ccui>y  it.  save 
where  channels — as,  forinstaiicr,  fur  the  passage  of  1  he  air  current  -  are  neces.sary; 
to  u.se  materials  (hard  vulcanite,  jjreferably)  which  are  luichanged  in  contact  with 
mucous  or  skin  surfaces  and  which  are  innocuous;  to  ])rovide  for  the  appliance  a 
support  which  shall  be  as  light  as  possible  and  whi<'h  shall  be  sujiported  u|)on 
timi  healthy  ti.-^sue;  to  restore  the  external  contour  and  aj^pearance  of  the 
mi.ssing  part;  to  i)rovide  for  the  easy  removal  of  the  ai)i)liance;  and.  finally,  to 
give  to  the  latter  a  smooth  surface  without  recesses,  in  order  that  it  may  be 
easily  cleansed.  Perhaps  the  importance  of  these  indications  may  he  euiphnsized 
by  a  brief  reference  to  a  few  reported  cases. 

Ilinman*  de.scriix's  a  ca.se  in  which  an  epithelioma  had  cau.sed  the  loss  of  the 
following  parts  on  one  side  of  the  face:  Superior  maxilla,  malar  bone,  nasal  bone, 
eye,  a  large  portion  of  the  cheek,  and  a  part  of  the  no.se.  Several  years  lia\ing 
clap.sed  since  an  o])eration  for  the  removal  of  the  growth  had  been  performed,  and 
the  surrounding  parts  furnishing  no  e\i(|ence  n\'  its  retiini.  Ilinmiui  const i-urted. 
out  of  aluminum,  an  ap])liance  that  was  intended  to  supply  in  some  degree  the 
lost  parts.  This  apjjliance,  which  wa.s  hollow,  was  covered  externally  with 
vulcanite  and  then  painted  to  match  the  skin.  It  was  sustained  in  place  jmrtly 
by  the  supi)ort  of  the  walls  of  the  cavity  into  which  it  fitted  ami  jjartly  by  means 
of  a  band  that  wjis  jja.s.sed  around  the  head  and  so  arranged  as  to  appear  to 
support  a  patch  placed  over  the  orliit.  This  device  effectively  hid  the  empty 
orbit  and  the  line  of  juncture  of  the  apjjliance  and  the  skin.  Its  lower  border 
was  hidden  by  a  portion  of  an  artificial  mu.stache  and  beard  which  was  attached 
to  the  appliance  and  blended  with  the  natural  beard  on  the  face. 

Ilaymant  made  an  appliance  for  a  somewhat  similar  ca.^^e.  In  this  instance 
vulcanite  wa.s  used  as  the  material  of  restoration, and  anartilicialeyewasinserted 
in  the  orbital  cavity. 

Martin  J  constnicted  an  a|)i)liance  which  resembled  in  many  respects  that  last 
described.  He,  too.  emjiloyed  vulcanite  for  the  material  and  inserted  an  artificial 
eye.  This  appliance  was  merely  an  external  shell  and  was  sujjjjorted  in  place  by 

*  The  Dental  Cosmos,  vol.  xxxviii.,  p.  .559.         f  The  Dental  Cosmos,  vol.  xxxi.,  p.  404. 
t  "De  la  Prothdse  Immediate,  Restauration  de  la  Face,"  p.  279. 
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a  thnr-prongc'd  projection  of  rul)l)cr  which,  by  contact  witli  the  waHs  of  the 
cavity  at  suitable  places,  held  the  substitute  in  place.  Martin  has  suggested  the 
use  of  soft  rubber,  as  an  acceptable  addition  to  some  of  these  appliances,  at 
])lac('s  in  which  tlicy  are  in  contact  with  mucous  membrane. 

f).  Artificial  Tongue. — The  results  which  follow  complete  or  jiartial  removal 
of  the  tongue  by  amputation  are  so  serious  that  various  attempts  have  been 
made  to  remedy  these  defects  by  the  use  of  an  artificial  appliance.  The  extreme 
mobility  of  the  tongue,  in  consequence  of  its  complicated  musculature,  renders 
it  very  difficult  to  reproduce,  in  an  appliance,  anything  like  the  active  function 
of  this  organ.  Furthermore,  the  fact  that,  after  the  removal  of  this  organ,  the 
surrounding  muscular  structures  can  impart  little  motion  to  an  artificial  sul)- 
stitute,  makes  any  such  appliance  relatively  very  inefficient.  Nevertheless,  in 
some  cases  the  use  of  a  prosthetic  substitute 
ameliorates  the  condition  of  the  patient  anil 
adds  not  a  little  to  his  comfort.  It  is  also  well 
to  remember  that,  in  some  instances,  the  repar- 
ative activities  of  Nature  often  accomplish 
more  toward  compensating  for  the  loss  of  the 
tongue  than  the  ingenuity  of  man  can  possibly 
effect. 

The  large   part   playc^d   by  the  tongue  in      ,  f.'"^'.  f „-i'°«'"  P'^'te.  ♦»  Support 

t^       I  I       ''  •'  D  Artincial   Tongue.       A,    Rnig  to  wlurli 

speech  is  appreciated  when  tliis  organ  has  been     tongue  is  attached :  b,  flexible  projec- 

,  ,    ,,  ....  1  1      i  •  tion  from  plate.      (Martin.) 

removed  and  the  patient  is  unable  to  enunci- 
ate distinctly  any  of  the  consonant  sounds.  Furthermore,  without  the  tongue 
the  jjatient  is  unable  to  roll  the  food  from  side  to  side  and  to  keep  it  between  the 
teeth  during  mastication.  Food  collects  about  the  teeth,  and,  unless  it  is  care- 
fully removed  after  each  meal,  it  ferments  and  the  mouth  soon  presents  a 
most  unhygienic  condition. 

Ambroise  Pare,  Delabarre,  and  others  have  tried  to  bridge  over  the  floor  of 
the  mouth  with  an  appliance  which,  while  accomplishing  no  other  jnirpo.se,  would 
cause  the  food  to  slide  Ijetween  the  teeth.  Martin*  has  apjjlied  an  artificial 
tongue  in  three  cases.  The  construction  of  this  appliance  is  most  ingenious,  and 
it  appears  to  have  greatly  alleviated  the  inconvenience  of  the  patients.  "The 
apparatus  is  composed  of  two  pieces:  The  first  (Fig.  26)  is  only  a  dental  plate 
serving  for  the  support  of  the  second,  which  replaces  the  missing  tongue.  The 
first  piece  is  constructed  of  hard  vulcanite  moulded  to  fit  exactly  the  inner  sin-face 
of  the  whole  lower  dental  arch.  ...  At  the  median  line  and  upon  the  inter- 
nal face  of  this  jiiece  is  affixed  an  extension  of  vulcanite  slightly  flexible  {B). 
It  carries  at  its  extremity  a  ring  (A)  to  which  is  to  be  attached  the  second  jmrt 
of  the  appliance — that  is  to  say,  the  artificial  tongue. 

"This  extension  is  to  fit  into  the  groove  (C)  of  Fig.  27.  At  the  end  of  this 
is  placed  a  ring  (B)  which  serves  to  close  the  opening  by  which  the  li()uid  is 
introduced  and  which  attaches  it  to  that  of  the  artificial  denture. 

"The  extension  of  this  last  should  l)e  more  or  less  long,  according  as  would  be 
*  "De  la  Prothi-.se  liiiimMliuto."  pp.  37;{-375. 
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(his  cITcct  to  1)('  very  tliiii  an 
.A 


Flo.  27— Anifiriiil  ToiiKiic.  Coii- 
siHtine  of  llul.IxT  Uiip  Kill.vl  willi 
Wnt.T.  Ji.  UiiiR  for  "lla<l">"-"l  << 
project iiiii  of  lower  plate:  C.  groovt 
for  lodgment  of  projertioii  to  whicl 
loiif^ie  is  ntliu-hed.    (Martin.) 


necessary  to  fi.\  tlie  (ontiiic  at  a  point  anterior  or  posterior,  it  slioulil  serve,  on 
tile  otlier  liaiiil,  to  elevate  tlie  anterior  part  of  tiie  tongue  lo  ai.l  in  tiie  pro- 
iniiieiation  of  the  linguals.  In  tliis  ease,  it  will  serve  as  a  sprinji.  ami  oujiiit  for 
very  (lexil)le.  In  tiiis  way,  tlie  toiifiue,  aitliouLrii 
reniainiiifi  very  nioiiile,  is  solidly  maintained. 

■•'I'lie  toni^ue  consists  of  a  liajj;  of  very  soft 
niiil)er;  it  is  inconipielely  distended  wilii  water 
or  an  antiseptic  li(|uid:  it  lias  the  form  and 
diineiisiiins  of  tlie  niissin.u  tongue.  <  )n  its  uppei- 
MU'faci'  it  presents  a  tliii-kness  of  one  niillinieli-e, 
which  is  reduceil  to  a  half  or  a  quarter  of  a 
niilliinetro  at  its  lower  and  posterior  portion. 
This  lesser  thickness  of  its  under  surface  ]ierniits 
it  to  mould  itself,  as  it  were,  to  the  floor  of  the 
mouth,  and  to  be  obedient  to  the  movements 
which  are  imparted  to  this  by  the  subhyoid 
mu.-^cles.  By  this  means  tho  movements  are  transmitted  to  the  whole  a|>pa- 
ratus,  and  even  permit  the  patient  to  protrude  the  tongue  out  of  the  buccal 
cavity.     In  Fig.  28  we  sec  the  two  parts  united." 

The  artificial  tongue  devised  liy  Terrell*  was  attached  ton  lower  plate  of 
metal  that  htted  amund  the  inner  surfaces  of  the  teeth  of  llie  lowei-  jaw.  'I'liis 
])late  was  helil  in  i)lace  by  a  round  wire  extending  transversely  across  the  llnoi- 
of  the  mouth  from  the  last  molar  on  one  side  to  the  last  on  the  otlui'.  Tlie 
author  says  concerning  this  ])late:  "My  next  and  la.st  experiment  wa.s  to  take 
the  outer  rim  which  I  had  swaged,  ami,  as  it  was  ver\'  irregular  on  account  of 
its  following  the  lines  of  the  teeth,  I  tacked  against  it  with  solder  a  strip  of  thin 
plalimim  plate,  making  a  perpendicular  walled  box  on  the  inside.  1  then 
filled  in  the  sjjace  between  these  two  pieces  with  solder,  making  a  rim  of  solid 
metal  with  the  top  edge  even  with  the  top  of  the  teeth.  I  now  modelled  out  of 
modelling  compound  a  tongue  to  fit  inside  this  walled  rim.  with  a  thin  llange  jun- 
jecting  from  the  tongue  and  re.sting  all  around 
the  top  edge  of  the  rim.  I  made  it  nearly  Hat 
on  to|j,  and  toward  the  back  I  made  a  gully  as 
a  sort  of  director  for  guiding  the  food  into  the 
(e.sophagus.  The  back  eiul  of  the  tongu(>  was 
made  thick  and  bevelled  under  so  as  to  fit  the 
.stump.  The  compound  was  moulded  around 
the  wire  in  the  back  .so  that  any  mo\-ement  of 
the  stump  would  impart  motion  to  the  artifi- 
cial tongue,  causing  the  end  to  tip  up.  After 
getting  the  pro|)er  shajK-  of  a  tongue  in  modelling  compound,  I  duplicated  it 
in  block  tin  which  I  found  to  be  too  heavy.  It  was  so  heavy  that  it  tired 
the  ])atient's  stump  of  tongue.  I  then  made  one  of  red  vulcanite,  weighting  it 
near  the  back  end.     The  last  thing  was  to  attach  two  molars  to  the  rim  on  the 

*  The  Dental  Cosmos,  vol.  xlii..  p.  330. 


Fig.  28.— .Vrtificial  Tongue  Attaelieil  to 
Supporting  Plate.      (Martin.) 
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rifrlit  side  to  replace  two  of  the  [iatient's  own  that  had  been  lost,  and  the  artificial 
tonj^ue  was  coniiilcted." 

(i.  Artificial  Larynx. — The  problem  of  replacing  a  larynx  by  artificial  means, 
after  its  ablation,  has  been  fraught  with  many  difficulties  since  Billroth  first 
practised  the  removal  of  this  structure.  The  difficulties  have  been,  not  so  much 
those  attending  the  mechanical  construction  of  a  satisfactory  sounding-bo.x, 
as  those  which  are  connected  with  the  introduction  and  removal  of  the  appliance 
and  the  necessity  of  keeping  the  food  and  secretions  out  of  it.  The  mechanism, 
being  necessarily  of  a  somewhat  delicate  construction,  must  be  kept  clean  and 
free  fnnn  foreign  matter:  and,  if  the  appliance  is  to  occupy  the  former  position 
of  the  larynx,  some  sjiecial  jirovision  must  be  made  to  exclude  the  food  both 
from  it  and  from  the  respiratory  tract,  all  power  of  doing  this  in  a  natural  man- 
ner having,  of  course,  been  destroyed  with  the  removal  of  the  lan,-nx. 

Clussenbauer's  larjmx  was  in  the  form  of  a  connecting  tube  that  extended  to 
the  tracheal  cannula,  at  the  upper  end  of  which  tube  were  placed  two  very  thin 
strips  of  metal  which  were  made  to  vibrate  bv  the  air,  thus  representing  the 
vocal  cords.  During  a  meal  the  food  was  excluded  by  means  of  a  stopper  in  the 
lower  end  of  the  appliance,  von  Bruns  improved  upon  the  appliance  by  sulv 
stituting,  for  the  lower  end  of  the  unyielding  tracheal  tube,  one  made  in  sec- 
tions and  flexible,  which  permitted  the  movements  of  the  pharynx  and  the  neck, 
and  he  replaced  the  metal  vocal  cords  with  some  of  rubber  which  gave  a  less 
harsh  sound.  Wolff  still  further  improved  this  by  adding  a  metal  grating  over 
the  upper  opening  of  the  appliance  to  prevent  the  ingress  of  food  and  secretions ; 
but  even  with  this  it  was  necessary  to  have  the  stopper  below  in  place  during 
the  meal. 

Martin  *  has  described  an  appliance  in  which  the  entrance  of  food  into  the 
trachea  is  effectively  prevented.  According  to  his  plan  a  soft-mbber  repro- 
duction of  the  general  form  of  the  removed  organ  is  inserted  at  the  time  of  the 
operation,  and  is  allowed  to  remain  in  place  during  the  healing  of  the  wound, 
thus  preserving  the  channel  between  the  trachea  and  the  i)harynx.  The  ajipli- 
ance  consi-sts  of  a  tracheal  cannula  to  the  top  of  which  is  fitted  the  larynx  itself. 
This  latter  consists  cf  three  parts: — (r/)  A  resonating  chamber  having  a  little 
less  volume  than  the  larynx,  and  closed  at  its  upper  opening  by  a  metal  grille 
of  fine  mesh  designed  to  prevent  the  entrance  of  solid  particles  of  food.  (6)  A 
metallic  tube,  rectangular  in  cross  section,  occupying  the  centre  of  the  reso- 
nating chamber.  Across  the  toj)  of  this  is  stretched  thinrublier.  which  exhil)its 
a  transverse  slit  2.5  mm.  long.  This  slit  permits  the  expired  air  to  escaiK\  and 
this  current  of  air  thereupon  sets  the  edges  of  the  slit  in  \-ibration.  \'alves  on 
the  front  and  back  surfaces  of  this  tube  iiermit  inspiration,  but,  being  closed 
during  expiration,  the  air  is  forced  through  the  slit  above  referred  to.  (r)  An 
crsophageal  tube,  which  is  attached  to  the  posterior  wall  of  the  resonating 
chamber  and,  descending,  entei-s  the  (rsophagus.  This  has  at  its  lower  extrem- 
ity a  valve  which,  while  it  permits  fluids  to  enter  the  a^sophagus,  closes  and  pre- 
vents regurgitation  from  the  latter  into  the  appliance.  The  purpose  of  this 
*  "  Sur  les  Larv'iix  Artificiels,"  L'0<li)ntologie.  October  loth,  1902. 
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tuhc  is  to  drain  tlic  rcsonatiiif:  cliaiMhcr  of  secretions  or  liuids  whicii  liiitl  tiieir 
wav  into  it.  tlie  nihlxT  lips  of  the  larynx  jiroper  heinj;  in  contact  except  during 
ex])iration  and  elTectively  preventin';  the  entrance  of  these  fluids  into  the  trachea. 
Ilochenefij;  and  d'Auiiry  have  constructed  appliances  for  sjx'cch  in  which 
the  motive  power  came  from  a  bulb  |)re.ssed  by  the  hand  or  ajiainst  the  ciiest ; 
and  othoi-s  have  improved  upon  these  designs  in  some  ilegree,  i)ut  tiie  cnnlri- 
vancps  have  never  been  extensively  used. 

The  most  ingenious  artificial  glottis  thu.s  far  di'vised  is  tliat  of  Delair,*  wliich 
is  different  in  principle  from  any  before  de.scriix'd.  It  lias  the  advantage  of 
iM'ing  attached  to  a  ih'Utal  i)iate  and  occupying  a  iiositiiui  in  tiw  mouth  near 
the  posterior  pharyngeal  wall.  Consequently  it  can  In-  used  in  ca.ses  of  laryn- 
gectomy in  which  tiie  communication  between  the  trachea  and  the  mouth  has 
not  been  preserved:  and,  besides,  its  in.sertion  does  not  call  for  a  new  oi)eration 
for  the  purpose.  It  is  also  possible  for  the  ])atient  to  eat,  drink,  speak,  and 
breathe  withoiit  removing  tiie  :ip|iliance  and  without  incurrii.g  the  danger  that 

])articles  of  food  may  find  an  en- 
trance. Furthermore,  it  i>  very 
i-eaiiily  removal)le  for  ]iur])(jses  of 
i-lcaniiness. 

In  solving  the  difficulties  which 
he  met  in  jireparing  the  larynx  for 
tlie  first  case  of  this  sort  which 
came  imder  his  observation,  Delair 
thought  of  the  expedient  of  using 
the  principle  of  the  ordinary  bird- 
call em])l<)3'ed  by  fowlers.  It  is 
possible  to  vary  the  tone  emitted 
by  this  l)ird-call  by  varying  the 
tensif)n  with  which  the  lips  of  the 
ai)pliancc  are  stretched  or  by  vary- 
ing their  length,  and  thus  to  render  the  voice  tones  suitable  to  the  sex  or  age 
of  the  patient.  Delair  ha.s  described  a  case  in  which  the  patient,  in  order  to 
hide  the  rublx-r  tulx'  which  entei-s  the  mouth,  was  accustomed,  when  out  walk- 
ing, to  hold  it  in  the  comer  of  his  moutli  witli  his  left  liaini.  Tlie  appliance 
ha.s  successfully  been  used  in  six  cases. 

The  following  is  the  author's  description  of  his  instrument  :— 
"The  apparatus  is  composed  of  three  elements:  An  external  portion— the  box 
containing  the  tracheal  valve:  two  intra-oral— the  palatal  jiortion  and  the  arti- 
ficial glottis.  (See  Figs.  29  to  3.5.)  (a)  The  box  containing  the  tracheal  valve  is 
of  fine  silver  (see  Fig.  29):  it  is  rectangulaftind  closed  hermetically  by  a  valve 
of  ver>-  thin  rublM-r:  on  its  jiosterior  side  is  soldered  a  tube  (D)  13  mm.  in  diam- 
eter, exactly  fitting  the  tracheal  cannula  that  permits  the  (>ntrance  of  air  into  the 
lungs:  in  front-that  is  to  .say,  on  the  anterior  wall— is  .situated  a  rectangular 
opening  iE)  iM-himl  which  is  stretched  a  curtain,  the  rubber  valve  (F)\  through 
*  Uon  Delair:  •Lanii.x  et  Ch.tti-  .Vrtificiels."     Le  Laboratoire,  Nov.  1st,  1904,  p.  -16. 
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this  opening  the  air  enters  the  box,  and  thence  the  trachea:  the  top  part  ends  in 
a  cylindrical  tul)e  (G')  7  mm.  in  diameter,  for  the  dejiarture  and  entrance  of  the 
air  into  the  palatal  portion;  at  the  bottom  of  the  bo.x  there  is  a  little  rectangu- 
lar door  upon  a  hinge  {H)  to  facilitate  cleansing;  finally,  two  other  lateral  doors, 
that  permit  the  introduction  of  the  valve  and  its  sup]Jort  (.7)  and  al.<o  the  .screw- 
ing of  two  retaining  ])olts. 

"  It  is  easy  to  understand  the  functioning  of  this  apparatus.  .\t  each  inspira- 
tion the  air  raises  the  valve  himg  vertically  at  the  front  of  the  bo.x,  and  enters 
the  trachea  and  the  lungs:  diu-ing  exjMration  the  valve,  pushed  back  by  the  air, 
closes  hermetically  the  anterior  opening,  and  the  air  makes  its  exit  by  the  upper 
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tube.  From  this  jiart  a  rubber  tube  (/?),  .">  mm.  in  diameter,  which  curves  around 
the  chin,  passes  through  the  beard  and  enters  the  mouth  through  the  commissure 
of  the  lips,  where  its  termination  joins  the  palatal  portion  of  the  apparatus. 

"  (b)  The  ])alatal  appliance  is  of  gold.  (See  Fig.  30.)  It  is  formed  of  two 
plates,  1.")  nmi.  wide,  soldered  together  at  their  bordei-s.  Between  these  two 
plates  is  left  a  sjiace,  S  mm.  in  width:  at  the  centic  of  this  space  the  plates  are 
separated  about  2  mm.,  Ix'ing  united  together  at  their  bordei-s.  There  is  in 
the  centre  a  sort  (if  fusiform  tube,  much  fiattened  in  order  to  give  the  tongue 
the  minimum  of  inconvenience.  This  channel  to  admit  the  tube  is  placed 
transversely  across  the  palatal  vault  innnediately  in  front  of  the  aponeurotic 
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iir..  :n.    -  Till- 

M.'lal  r.lbow  for  tlic 
Attoclinicnt  iif  Rub- 
1«T     Tiibo     LcailiiiK 

from    the   Tru.iifai     that  thc  cxtrcmitv  of  the  inlet  air  tuKc  is  idin 

Mox.      (IVInir.)  ,       .  .       ,     ,  ,.  ,  .  '         . 

l)ostenor  jiart  of  the  apiihanee  an  oval  (ipcimiji,  U)  miii 
hv  .')  mill.  wide,  is  arransied  for  the  exit  of  the  l>ri  alli 


l)()rtii)ii  of  the  vehmi.  Tlie  jiic-ce  i.^  iiiaiiitaiiieil  in  placr  l>y  four  f^oiil  eiainjis 
sohlereil  to  the  plate:  on  the  rijiht  side  they  rest  upon  tiic  icniaininf;  hieuspids 
(iV),  on  \\\r  lift  on  the  .seeon<l  l)ieusi)id  and  the  first  molar.  On  each  side  the 
sixth-year  molar  is  mi.ssing.  The.se  two  spaces  arc  utilizcil 
for  the  pa.ssafie  of  the  two  extremities  of  the  hollow  apjia- 
ratus,  which  eiul  in  cylinders  at  the  level  of  the  buccal  face 
of  the  adjoining  teeth,  and  which  jsresent  screw  sockets  6  mm. 
loiifi;  and  o  mm.  in  diameter.  In  one  of  these  sockets  is 
screwed  an  elbow  of  metal  (/')  1  cm.  long.  (See  Fig.  31.)  It 
is   to   this  ell)ow,    attached  1)V  means  of  the  screw  thread. 

\t   the 

It  is  easy  to  see,  then, 
that  the  expired  air,  driven  I)ack  through  the  tube  in  the  hollow  ])late,  makes 
its  exit  under  pressure  at  this 
little  opening. 

"  ((■)  It  is  to  this  oval  open- 
ing that  the  rubber  bird-call  is 
fixed.  (See  Fig.  32.)  This 
bird-call  consists  of  a  frame  in 
the  form  of  a  thin  crescent  of 
gold  {Q):  this  is  envelo])ed  by 
a  truncated  jiyramitl  of  rubber 
tubing  extremely  thin.  M  the 
posterior  part  is  soUlered  an  oval  tube,  about  4  mm.  long  and  9  mm.  in  liiameter, 
to  fit  in  the  corresponding  opening  left  in  the  back  of  the  palatal  piece  (S).  The 
bird-call  is  22  mm.  wide  and  20  mm.  long.     The  two  bi-anchcs  of  th(>  frame 

distend  the  rubber  bird-call, 
the  two  lips  of  which  are 
closely  approximated,  and  the 
rubber  tube  is  elsewhere  coni- 
]ileti'. 

"As  the  ex]jired  air  is  ])ro- 
jeeted  into  the  ajiparatus  by 
the  iiati<'nt  with  nioi'e  or  less 
force,  according  to  the  tone 
which  he  desires  to  give  to  his 
word,  the  two  lanielhc  of  rul)l)er 
are  more  or  less  distended  from 
their  liase  to  their  extremity, 
.and  their  borders,  acting  as  a 
veritable  glottis,  are  jnit  in  vi- 
bration by  the  passage  of  air.  which  in  turn  is  set  in  vibration.  This  jjhenom- 
cnon  is  produced  at  the  centre  of  the  end  of  the  velum  of  the  palate,  imme- 
diately in  front  of  the  uvnla.     The  opening  of  the  bird-call  is  therefore  placed 


Fio.  .32.— Metal  Kraiiie  (Qi.  Riil)bcr  Biril-call  (T).  niul 
Frame  Disteiulinc  Oinl-rall  (C).  Tlie  air  is  foroetl  in  at  S 
and  the  lips  (Z)  are  set  in  \*ibration,  thus  causinK  thi' 
sovmd.      (Delair. ) 


Fto.  .3.S.— Th. 


Palatal  Appliance  Viewed  from  Abo 
(IVIair.) 
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Fig.  34.  —  Metal 
Framework  wliicli 
Prevent.s  Contact  of 
Tonp\ic  wit  h  t  he  R  vib- 
bcrC.lottis.    aviair.-) 


ol)lii|iU'ly  at  the  back  of  the  velum  of  the  palate.  Thus  the  sound  produced  is 
l)rojected  in  the  direction  of  the  pharynx,  and,  according  to  the  articulated 
pound  to  be  produced,  it  i.s  directed  either  toward  the  cavity  of  na.sal  resonance 
or  toward  the  mouth,  where  the  secondarj'  organs  of  speech 
transform  it  into  words.  Furthermore,  the  lips  of  the  glottis, 
being  closely  ai)i)ro.\imated,  prevent  the  entrance  of  food  into 
the  bird-call  during  deglutition,  and  this  permits  the  subject 
to  speak  and  to  eat  without  removing  the  instrument. 

"However,  this  appliance,  very  simple  in  principle, 
would  have  functionated  very  imperfectly  if  it  had  not  been 
supplied  with  an  indispensable  improvement.  We  know  that 
during  the  emi-ssion  of  about  four-fifths  of  articulated  sounds 
the  palatal  velum  is  raised  and  is  applied  to  the  posterior  wall  of  the  pharynx, 
forming  thus  a  partition  between  the  mouth  and  the  nasal  fossa'.  During 
this  physiological  phenomenon  the  bird-call  is  situated  between  the  tongue, 
the  phaiynx,  and  the  velum.  The  artificial 
glottis,  in  this  instance,  can  then  vibrate  without 
hindrance.  It  is  not  the  same,  on  the  other 
hand,  when  the  simple  sounds  and  the  nasally 
articulated  sounds  are  produced,  as  in  this  case 
the  velum  of  the  palate  is  depressed  in  order 
to  permit  the  column  of  expired  air  to  vibrate 
freely  in  the  two  resonating  chambers,  the  mouth 
and  the  nose.  At  this  time  the  bird-call,  during 
the  emission  of  these  last  two  sounds,  is  found 
to  be  compressed  simultaneously  by  the  velum  of 
the  palate  and  by  the  tongue.  A  special  provi- 
sion, imitated  from  my  apt)liance  for  the  velum 
of  an  artificial  palate,  avoids  the  contact  with  the 
velum  of  the  palate  against  which  it  is  applied. 
This  is  a  thin  plate  around  the  edge  of  which  is 
soldered  a  round  wire  in  order  to  render  its  con- 
tact more  agreeable  to  the  mucous  membrane. 
A  little  rubber  band  (F)  permits  the  movements 
of  elevation  and  depression  in  accordance  with 
those  of  the  velum  (U).  This  protector  is  2  mm.  wider  than  the  birtl-call. 
Underneath  this,  two  parallel  stems  (A'),  screwed  into  the  palatal  ajtpliance,  sujh 
port  a  little  framework  of  metal  (Y).  which  prevents  the  tongue  from  coming  in 
contact  with  the  end  of  the  bird-call — that  is  to  sav,  the  artificial  glottis  (Z)." 


Fig.  35.— Patient  v 
ance  in  Place. 


IV.  PROSTHESIS   AFTER   RESECTION   OF   THE   ,IA\VS. 


When  a  resection  of  either  the  upper  or  the  lower  jaw  is  contemplateil  by 
the  surgeon,  in  the  treatment  of  necrosis  or  tumoi-s  or  in  connection  with  gun- 
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shot   wouiuls  or  other  traiiiuatii.  he  is  always  cmhaiTasscd  at    tlic  th()U<iht  of 
tlu"  .srqiK-lu"  of  the  opiTation,  whii-h  arc  usually  uiost  serious. 

A  review  of  those  sequela-  whieh  iiiuucdiatcly  follow  tlie  resection  of  the 
niandihle  gives,  fii-st,  a  recession  of  the  tou^ur  into  the  tlimni.  i'liis  occurrence 
may  l>e  einharrassing  at  the  time  of  the  division  of  tlic  attachments  of  liic  loniiue 
to  tile  anterior  i)ortion  of  the  mandililc  or  it  may  liccomc  so  lati'r,  wlicn  tlic 
organ  is  no  longer  held  in  i)lace  i)y  a  ligature  passed  tinougii  its  sui)slance. 
8ueh  a  falling  hack  of  the  tongue  embarrasses  both  nspiiation  and  degiutition. 
In  rare  instances  in  which  the  attachments  of  the  organ  iiavc  not  been  disturbed, 
the  resection  of  the  mandii)ie  having  taken  place  on  one  side  of  tin'  symphysis, 
the  protni>ion  of  the  tongue  through  llie  mouth  may  be  the  emi)arrassing  feat- 
ure. Among  the  other  wi'll- 
known  se([uehe  ma}'  be  men- 
tioned impairment  of  mastica- 
tion, dilliculty  in  s])eech  and 
deglutition,  dribbling  of  the  sa- 
liva. ;uid  the  deformity  of  the 
face  incident  to  the  resection. 

The  secondary  results  are 
laigely  due  to  the  contraction 
of  tlie  eicati'ix,  ;uid  include  an 
increase  in  the  deformity  due  to 
an  approximation  of  the  ends  of 
the  remaining  ])orlions  of  the 
boiie.  This  is  ex])ressed  as  a 
retraction  of  the  lower  side  of 
the  face  and  a  deviation  of  the 
chin  and  the  buccal  orifice. 
(Figs.  36, .37, 38.)  In  the  mouth 
the  upper  and  lower  teeth  are 
I-,.,  .m    i'..„,„  f.,r  \vi ,  a  u,.s,.,.,i„„  of  tlu.  Higi,.      "«  lon^^-r  iu  occlusiou,   and  as 

Hair uf  tlie  Miuuliblc  Hiu-i  Hi'cn  Done.     The  picture  sliows       a    TCSult    proper    inastication    is 
clfviation  and  retraction  of  the  cliin.  ,  .,  ,  ,_^.        „„  \      t      ,         i 

uupossible.  (Fig.  39.)  In.stead, 
the  tcetli  come  into  contact  with  the  soft  tissues,  with  the  resulting  abiusion  and 
ulceration  incident  thereto.  Satisfactory  speech  is  wellnigh  im])ossible,  and,  in 
rare  cases,  the  tongue,  being  no  longer  retained  in  the  mouth,  i)rotrudes  Ix'tween 
the  two  resected  jjortions  of  the  jaw.  Finally,  from  the  lack  of  proper  occlusion 
we  have  a  deformity  of  the  jialatal  vault  and  of  the  arch  of  the  u])per  teeth. 

The  rece.s.sion  of  the  tongue  and  the  ajjproach  of  the  two  fragments  of  the 
mandible  are  the  two  things  which  it  is  most  desirable  to  avoid. 

Claude  Martin,*  in  1878,  first  conceived  the  idea  of  an  immediate  pro.sthesis 
in  ca.ses  of  resection  of  the  jaw,  and  he  then  proposed  the  method  which,  with 
slight  change,  ho  uses  at  the  present  time.  The  method  has  not  come  into 
general  use  in  this  countrj',  but  it  has  been  employed  successfully  by  its  author 

♦Claude  Martin:  •'  De  la  Prothfese  immediate  appliqu^e  &  la  Rdsection  des  Maxillaires." 
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during  the  past  thirty  years,  and  tiie  results  which  he  has  reported  amply  justify 
the  utilization  of  this  procedure  in  the  cases  which  are  now  under  consideration. 
The  rationale  of  the  method  is  as  follows:  Following  the  resection  of  a  portion 
of  the  ma.xilla  or  the  mandible,  a  pre\iously  constructed  appliance,  made  of 
hard  rubljer  and  corresponding  in  shape  to  the  removed  section  of  the  bone, 
but  of  slightly  larger  dimensions,  is  inserted  into  the  wound.  It  is  attached 
firmly  to  the  remaining  portions  of  the  Ijone  by  means  of  screws  and  bands  of 
metal,  or  to  the  remaining  teeth  by  clasps.  The  external  wound  is  sewed  up; 
the  internal  wound  is  left  open,  communicating  with  the  oral  cavity.  The 
prosthetic  piece  is  riddled  with  channels  which  stand  in  communication  with 
a  soft-rul)l>er  tulx-  that  enters  at  cither  corner  of  the  mouth.     This  is  for  the 


Fig.  37. — Profile  View  of  Patient  Shown  in  Fig.  .30.      Note  tlie  retraction  of  the  chin. 
I'lG.  38. — Profile  View  of  Patient  Sliown  in  Fig.  36.      Note  the  retraction  of  the  sear. 


purpose  of  making  frequent  lavage  of  the  wound  with  antiseptic  washes  under 
high  pressure.  After  the  wound  has  healed,  the  temporary  appliance  is  replaced 
by  one  of  slightly  smaller  volume  and  without  the  irrigation  canals,  and  this 
is  destined  to  be  permanent,  except  that  it  is  removable  for  i)urposes 
of  cleansing. 

It  is  an  unusual  procedure  to  place  a  foreign  lK)ily  in  an  open  wound,  and 
especially  one  communicating  with  a  cavity  so  full  of  germ  life  as  the  mouth, 
but  the  system  of  frequent  lavage  with  antiseptic  solutions  under  pressure 
has  rendered  this  objection  of  less  moment  than  would  apjiear  theoretically  to 
be  the  case. 

It  has  been  objected  that  the  lavage,  which  is  instituted  every  few  hours 
and  which  is  begun  inunediately  after  the  operation,  washes  away  the  blood-clots 
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an.l  thus  produces  lirniorrliat^c.  Martin's  cxixTU-nco  has  hccu  contrary  to  this. 
and  he  says  that  the  lavajjc  ilo.'s  not  iiitcifcir  with  ha>inostasis.  and  tiiat.  l.y 
preventing'  infection,  it  thus  prevents  secondary  lieniorrhafie. 

Another  objection  which  lias  been  offered  is  that,  owinj;  to  tiic  fact  tiiat 
the  ends  of  the  l.one  are  l)athed  in  tlie  Huids  of  the  mouth,  they  become  infected 
and  supimrate:  that  then  the  ajipliance  liecoines  moval)le  by  reason  of  a  loosen- 
in;;  of  the  screws  and  that  in  some  cases  it  must  be  removed:    and  thai,  when 

this  is  done,  the  resultin.ii  conti'action 
of  cicatricial  tissue  is  exactly  as  ^ncat 
as  if  the  aiijiliance  had  not  been  in- 
x'l'trd.  While  it  is  1 1'lie  that  this  may 
happen,  yet  careful  lavage  succeeds 
in  preventing  such  a  result  in  a  great 
majority  of  cases.  It  is  undnid)tedly 
tiKc  tiiat  the  ]ireseiice  of  the  tempo- 
rary api)liance,  by  keejung  u])  suppu- 
ation  of  the  wound,  is  resijonsiblo 
for  the  long  time  required  in  some  in- 
stances for  the  wovuid  surface  to  be- 
come covered  with  ei)ithelium,  which 
change  must  take  place  before  tlie 
l)ermanent  aiipliance  can  be  put  in 
position.  Martin  has  foiuul  that,  in 
favorable  cases,  about  one  month  is  re- 
c|uired  for  the  completion  of  this  proc- 
ess, while  in  some  cases  he  has  been 
obliged  to  retain  the  temporaiy  agent 
for  as  long  a  period  as  eighteen  months.  Franciscpie  .Martin,*  the  son  of  Claude 
Martin,  and  collaborator  with  him  in  the  work,  has  given  the  following  answer 
to  the  other  objections  rai.sed  against  the  method: — 

"Before  concluding  I  wish  to  discuss,  aiul  to  refute  before  you,  the  principal 
ol)jections  that  have  been  raised  against  immediate  prosthesis.  These  are  prin- 
cii)ally  two:  viz.,  fii-st,  that  it  favoi-s  the  infection  of  the  wound;  second,  that 
later  on  it  becomes  the  cause  of  a  relajjse. 

"The  first  of  these  objections  was  made  twelve  years  ago  by  Hoennerker. 
'The  piece  of  mbber,'  says  the  German  author,  "tliat  covers  the  soft  and  bony 
sectioned  jjarts  does  not  allow  a  free  discharge  of  the  secretions,  and  one  cannot 
be  sure  of  the  asepsis  of  the  a])paratus.  In  the  prosthesis  of  Dr.  Martin  ii  liack- 
ward  step  is  made  as  regards  the  treatment  of  the  wound.  .  .  .  lie  places  a 
foreign  body  which  promotes  retention,  and  hence,  the  disinfection  of  the  mouth 
being  impo.ssible,  it  is  a  serious  fault  again.st  antisep.sis.' 

"As  Claude  Martin  replied  long  ago,  these  objections  are  entirely  theoretical, 
and  appear  to  be  ])uerile  to  those  who  sec  us  daily  practising  our  method.     Let 

*  "  Immediate  Pro.sthesis  in  Maxillarj-  Resections:  .Method  of  Claude  .Martin  of  I^yons." 
Transactions  Fourth  International  Dental  Congress,  vol.  iii.,  p.  194. 


Fig.  30. — Artificial  Lower  Denture  Fitted  to 
Toctli  of  Left  Half  of  Mandible  of  Patient  shown 
in  Fig.  36.  The  artificial  teeth  occupy  approxi- 
mately the  position  of  the  former  natural  teeth 
Hliown  on  the  cast,  having  been  arranged  to  oc- 
cluile  with  the  upper  teeth,  from  which  may  be 
juilged  the  amount  of  retraction  of  this  side  of  the 
mandible  from  cicatricial  contraction. 
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us,  however,  discuss  them  in  order  to  enlifi;hten  the  iiieiiil)ei's  of  the  eongrcss 
ui)on  the  inijiortant  question. 

"The  disinfection  of  the  buccal  cavity  is  quite  possil:)Ie,  and  even  (|uite  easy 
to  effect,  if  the  rules  we  have  laid  down  he  carried  out.  The  cjuestion  of  the 
antisepsis  of  the  mouth  after  operations  followed  by  prosthesis  has  always  been 
Claude  Martin's  desideratum.  'It  is  for  this  reason,'  he  writes,  'that  we  have 
in  our  prosthetic  pieces  hollowed  out  canals  of  irrigation  opening  on  to  all  points 
of  the  cruentous  surface  and  through  which  it  is  easy  to  make  antiseptic  wash- 
ings.' We  are  so  convinced  of  the  efficiency  of  the  means  wc  have  adopted 
that  we  do  not  hesitate  to  make  the  washings  ourselves  in  the  hospital  wards 
when  the  temperature  of  the  patients  rises,  to  prove  that  with  a  little  care  a 
complete  disinfection  can  be  effected  and  a  stop  put  at  once  to  the  faults  of 
retention. 

"Boennecker,  continuing  his  remarks,  calls  attention  to  the  fact  that  we 
mention  in  our  observations  a  case  of  erysipelas  and  another  case  in  which  there 
was  a  particular  fetidity  of  the  mouth.  It  suffices  to  reply  that  the  compli- 
cations referred  to  by  Boennecker  took  place  in  1S78,  a  period  when  antisepsis 
was  in  quite  a  rudimentary  stage,  and  when  we  had  not  yet  made  use  of  our 
apparatus  fitted  with  irrigation  canals.  We  think,  indeed  we  are  certain,  that 
in  taking  as  a  basis  our  practice  of  the  last  twenty  years,  and  with  our  appa- 
ratus facilitating  the  washing  out  of  the  parts,  every  infectious  accident  should 
disappear,  especially  if  care  be  taken  to  make,  as  we  recommend,  irrigations  of 
the  buccal  cavity  under  high  pressure.  From  this  point  of  view,  we  cannot  insist 
upon  it  too  strongly.  Esmarch  washings  must  be  absolutely  given  up.  This 
manner  of  irrigation,  which  we  too  often  sec  employed  by  ill-trained  hospital 
attendants,  does  not  give  sufficient  pressure.  Eguisier's  irrigator  must  infalli- 
l)ly  be  used,  which  gives  a  pressure  of  75  metres.  In  frequent  washings  under 
liigh  pressure  lies  the  whole  secret  of  success. 

"We  now  come  to  the  question  of  a  relapse  of  the  disease  after  immediate 
prosthesis.  Immediate  prosthesis  has  often  been  incriminated,  and  even  is 
to-day  by  some  surgeons,  as  inducing  a  relapse.  This  opinion  is  based,  wc 
think,  much  less  on  an  examination  of  facts  than  on  a  generally  admitted  idea 
that  the  causes  of  mechanical  irritation  are  also  the  causes  of  tumors.  This 
idea  of  general  pathology  is  correct,  but,  in  the  particular  case  referred  to,  an  ill- 
judged  application  of  it  was  made.  In  fact,  the  prosthetic  apparatus,  solidly 
fastened,  cannot  be  compared  to  a  mobile  foreign  body,  which,  by  its  frequent 
change  of  place,  is  necessarily  a  cause  of  irritation.  Although  the  fixing  arrange- 
ment described  above  has  only  been  presented  a  short  time  relatively,  my  father 
nevertheless  had  already  made  use  of  it  for  a  considerable  time  before,  and  I 
hasten  to  describe  it  to  you,  being  convinced  that  henceforth  sucli  n  reinoach 
can  no  longer  be  laid  to  the  charge  of  immediate  prosthesis. 

"A  strict  examination  of  facts,  in  the  numerous  observations  that  my  father 
possesses,  some  of  which  date  as  far  back  as  twenty-five  yesus  (see  the  publica- 
tion mentioned  above),  refutes  entirely  such  an  objection.  Moreover,  we  do 
not  hesitate  to  say  that  immediate  i)i'osthesis  offei-s,  on  the  contrary,  a  guarantee 
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iif^ainst  a  ivlapso.  In  fact,  the  prostlictic  appanitus.  whatever  its  size  may  be, 
is  just  as  ea.sy  to  fix;  eon.siMiuentiy  the  surf^eoii,  when  he  has  recourse  to  inmie- 
diate  pro.sthesis,  is  more  at  ease  in  niakinj;a  iarfje  al^lation  df  tiie  tunidr.  which 
intieeil  is  the  principal  ;;uarantee  ajjainst  a  recurrence." 

Martin  hsis  a  very  injienious  method  of  constructing  his  ap|)lianic  lor  iiniiie- 
diate  prosthesis  for  the  lower  jaw.  This  is  tlone  some  days  ])revious  to  the  opera- 
tion. .\n  impression  is  taken  of  both  the  U])i)er  and  the  lower  jaw  in  the  moutli 
and  i)iaster  casts  are  made  from  the.se;  at  the  same  time  the  height  of  the  lower 
jaw  from  the  chin  to  the  top  of  the  teeth  is  measured.  Witli  the.se  data  as 
guides  a  natural  niandilile  is  selected  as    nearly  of   a  size  with    the   one  to  be 

reseeteil  as  jiossible.  This  is  re|ii-oihice(l  in 
wax  bj'  the  use  of  a  plastei'  |iifcc-niould  made 
over  the  natur.al  mandible  seledrd. 

'i"he  inner  sui'faee  of  t  he  mould  h;i\inii  been 
oiled,  the  melted  wax  is  poured  in,  and  after 
it  lias  luirdened  it  may  be  easily  remo\'ed. 
The  shape  of  the  wax  jaw  may  be  changed  i)y 
bending  if  compaiison  with  that  of  the  jjatient 
makes  it  necessary.  This  is  reproduced  in 
black  vulcanite,  vulcanized  at  a  tempei'ature  of 
1  l.")°  C.  for  thi'ee  hours.  In  ordei-  to  |ii-o\i(le 
for  the  irrigation  channels,  a  zinc  lube  is 
|ilaeed  in  the  ])ortion  corresponding  to  the 
body  uf  the  bone  and  two  in  the  ascending 
ramus,  and  these  are  filled  with  Spanish  white. 
The  zinc  tubes  are  subse(]uently  removed  by 
immersing  the  piece  in  dilute  hydi-ochloi-ic 
acid  for  two  oi-  three  days.  Supplementary 
channels  leading  from  this  to  the  lower  border 
of  the  piece  are  made  by  drilling  into  the  tube  from  this  border.    (Fig.  40.) 

If  both  sides  of  the  jaw  are  to  he  resected,  the  vulcanite  piece  is  divided  at 
its  centre  and  ])rovision  is  made  for  the  reuniting  of  the  two  halves  by  means 
of  a  metal  plate  screwed  to  its  outer  surface.  At  a  position  nearly  correspond- 
ing to  the  corner  of  the  mouth,  an  entrance  is  made  into  the  main  irrigation 
channel  for  a  soft-rubber  tube  which  is  affixed  to  this  opening  and  which  trans- 
mits the  antiseptic  solutions  u.sed  for  lavage. 

Another  means  of  uniting  the  two  halves  of  the  divided  appliance  consists 
in  a  horseshoe-shaped  piece  made  of  hard  rubber  and  intended  to  come  in 
contact  with  the  arch  of  the  upper  teeth.  On  each  side  of  this,  underneath, 
there  is  a  projecting  stem  of  metal  which  fits  into  a  socket  in  the  vulcanite. 
This  serves  both  to  bind  the  two  halves  together  and  also  to  provide  a  surface 
of  contact  to  the  teeth  of  the  upper  jaw. 

While  it  is  not  necessary  to  construct  a  complete  jaw  for  each  case  to  be 
resected,  it  is  wise  to  err  on  the  side  of  having  too  mvich  rather  than  too  little. 
This  prevents  any  embarra.s.sment  that  might  ari.se  at  the  time  of  operation 


Fio.  40.  —  Temporary  .Vppliance  of 
Vulcanite  for  Immediate  Prosthesis  of 
Re.secteil  Mandible.  The  figure  .shows 
irrigation  channels  and  tube,  and 
method  of  uniting  the  two  halves  of 
the  appliance.      (Martin.) 
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Fig.  41. — Temporary  Appli- 
ance of  Vulcanite  for  Immediate 
Pro.stliesis  of  Re.sected  Mandible. 
Prepared  for  insertion  and  at- 
tachment to  tlie  remaining  frag- 
ments of  bone.      (Martin.) 


because  the  surgeon  found  it  necessary  to  cut  farther  than  he  at  first  intended 
in  order  to  obtain  sound  tissue.  It  is  a  very  simple  matter  to  trim  the  vulcanite 
jaw  until  it  has  the  size  reciuired  for  restoring  the  resected  part.  It  is  advisable 
for  the  surgeon  to  cut  the  bone,  if  he  is  dealing  with  the  body  of  the  jaw,  in  such 
a  manner  that  the  cut  surface  shall  slant  dow^^ward  and  forward.  This  facili- 
tates the  immobilization  of  the  prosthetic  appliance 
and  renders  the  successful  use  of  the  permanent 
fixture  a  greater  probability. 

The  absolute  fixation  of  the  prosthetic  appliance 
is  necessary.  The  method  pursued  by  Martin  is  to 
have  a  broad  projecting  metallic  plate  on  the 
inner  surface  passing  to  the  inner  side  of  the  re- 
maining fragment  of  bone.  On  the  outer  surface 
are  placed  two  narrow  metallic  strips,  each  united 
to  the  prosthetic  appliance  b}'  a  screw.  These  are 
crossed  and  their  outer  ends  are  similai-ly  united 
to  the  bone  by  a  screw  driven  into  its  substance. 
This  mechanical  arrangement  perfectly  immobilizes  the  fixture.     (Fig.  -11.) 

The  external  wound  is  then  sewed  up  and  should,  except  in  rare  cases,  heal 
by  first  intention.  If  the  tongue  shows  a  tendency  to  fall  back,  a  ligature  may 
be  passed  through  its  frcnum  and  made  fast  either  to  the  appliance  or  to  the 
soft  tissues. 

The  healing  of  the  wound  is  of  course  delayed  by  the  presence  of  this  foreign 
body,  but  it  is  only  delayed,  and  will  eventually  take  place.  Its  healing  will 
be  further  delayed  unless  the  septic  products  found  in  the  wound  are  freciuently 
removed  by  a  lavage  with  antiseptic  solutions.  Martin  recommends  that  at 
fii-st  this  be  done  as  often  as  every  two  houi"s,  and 
he  insists  upon  its  being  done  with  sufficient  press- 
ure thoroughly  to  cleanse  the  wound.  The  formation 
of  an  epithelial  lining  in  the  pocket  that  contains 
the  vulcanite  fixture  is  dependent  upon  this  pres- 
ervation of  the  wound  from  prolonged  suppuration. 
When  the  parts  have  completely  healed  the 
lavage  may  cease  and  the  temporary  fixture  may 
be  replaced  with  a  permanent  appliance. 

The  following  is  the  technique  usually  followed 
by  Claude  Martin:  —  "Before  changing  the  appa- 
ratus we  tak(>  an  impression  of  the  mouth  of 
the  patient,  of  th(^  remaining  fragment  or  frag- 
ments, and  of  the  upper  edge  of  the  temporary 
apparatus.  We  cast  this  impression,  and  then  constmet  an  apparatus  in  such 
a  way  that  it  will  have,  by  means  of  clasps  and  laminae,  a  solid  hold  on  the  teeth 
of  the  remaining  fragment :  and  at  the  point  where  the  dental  arch  of  this  piece 
corresponds  to  the  temporary  ai)paratus  there  is  a  groove  into  which  the  ridge 
of  the  a{)paratus  fits.    As  soon  as  the  temporary  apparatus  is  removed  we  place 


I'x;.  12.  r.rinaiicnt  Appli- 
ance of  Vulcanite  for  U.se  in  Re- 
flection of  the  Mandible  After  the 
Temporary  Appliance  is  Re- 
moved. The  figure  shows  means 
of  attachment  to  teeth  and 
means  of  preventing  movement  of 
remaining  bony  fragments  by 
contraction  of  the  scar  tissue. 
(Martin.) 
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it  ill  that  j^roovi'  aiui  lix  it  tiuTc  wilii  two  or  tincc  scivws.  Add  the  time 
ix'(|iiired  for  adjiistiiit;  ail  tiiis  aijparatus  on  the  iikkIcI  of  lln'  iciiiaining  fia^'- 
iiii'iit  that  woolitaiiu'd  Ijv  the  fii-st  impression,  and  for  iiiaiinf^  the  model  aj.pa- 
ratus  in  jjlaster,  and  the  time  the  latter  takes  to  set,  and  all  is  linislu-d.  The  few 
minutes  eonsumed  in  this  ojieration  will  certainly  not  lie  suflicicnt  to  allow  tlic 
eieatri<-ial  hands  to  draw  the  hony  fra^nncnts  nmrcr  toj;cllicr.  Uw.  as  soon  as 
the  plaster  is  hard,  the  impression  is  removed  and  tlic  orifiinal  apjilianee,  the 
canals  of  whieh  have  been  stopped  with  hard  wax.  is  replaced  in  the  montli 
of  the  patient  in  the  same  manner  as  is  an  ordinary  set  of  artificial  tcetii. 
This  {lives  ample  time  in  which  to  construct  a  ])ermanent  apjiliance.  If  the 
temporary  appliance  is  put  in  its  proper  place  in  the  impression,  and  a  plaster 
ca-^t  is  poured,  a  cast  is  obtained  which  reproduces  the  teeth  and  gums  correct  1\'. 
and  when  the  temporary  ajipliance  has  been  removed  it  leaves  a  groove  reji- 
resenting  the  groove  in  tiie  soft  tissues  into  which  it  fits.  Ujion  this  cast  there 
may  i)e  constructed  a  pernianeiit  api'liance  which   will  have  the  exact  form  of 

tlu'  temporary  appliance."  The 
permanent  appliance  is  made 
of  hard  nibber  and  is  remov- 
able for  purposes  of  cleanliness. 
(Fig.  42.) 

Immediate     Prosthesis     in 
Resections    of    the    Maxilla. 

The  se(iuc];e  W  llicil  occur  after 
resection  of  the  maxilla  are 
somewhat  similar  to  those  which 
follow  resection  of  the  mandible, 
although  they  are  not  so  serious. 
Because  of  the  loss  of  the  skel- 
etal suiiiwrt,  the  soft  ti.ssucs 
fall  inward,  causing  a  deformity 
wliicli  is  further  aggravated 
by  tlie  sul)se(|uent  cicatricial 
contraction.  JJichat  and  Oilier 
(f|uoted  by  Martin)  have  found 
that  the  surrounding  bony 
parts  show  a  tendency  to  be 
drawn  together,  thus  reducing 
the  size  of  the  cavity  caused 
by  the  resection.  As  a  result 
of  this  contraction  the  orbital 
tissues  arc  pulled  inward  and 
downward,  wnth  a  consequent  lowering  of  the  eye  on  the  affected  side;  and 
in  addition,  the  drawing  of  the  sound  maxilla  into  the  cavity  causes  the  re- 
maining upper  teeth  to  ]v  displaced  to  such  an  extent  that  they  no  longer 
oppose   those  of  the   mandible.     Martin's  appliance  tends  to   prevent  these 


Fio.  43. — Temporary  .\npliancc  for  Vse  in  Immediate 
Prostliesi.s  FollowinR  Rcseotions  of  the  Maxilla.  The  figure 
sliow.s  its  three  portions  and  the  means  of  uniting  them.  A, 
A,  Tubes  .ser\-ing  for  irrigation  channels  and  also  as  dowels 
to  unite  the  two  upper  portions  to  the  lower;  B,  irriga- 
tion tube;  C,  C,  C,  openings  to  permit  escape  of  anti.septic 
washes  u.sed  for  lavage;  D,  D.  external  op<'nings  permitting 
the  antiseptic  washes  to  be  conveyed  to  the  wound  sur- 
face's;  E.  metallic  tubes;  F.  crnvm  with  long  pin  attached 
pa.ssing  through  tubes  (£)  to  unite  appliance.     (Martin.) 
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deforniities  and  at  the  same  time  permits  the  patient  to  eat  and  speak  shortly 
after  the  operation — a  consideration  of  no  little  importance.  Owing  to  the 
fact  that  it  is  placed  between  the  malar  bone  and  the  sound  maxilla,  the  appliance 
serves  to  hold  these  structures  apart  and  in  this  way  it  opposes  the  contraction 
to  which  reference  has  just  been  made.  Besides,  the  upward  ijressure  exerted 
upon  the  appliance  by  the  teeth  of  the  lower  jaw  aids  materially  in  sujjporting 
the  floor  of  the  orbit.  I  am  informed  by  Dr.  Joseph  D.  Bryant  that  he  has 
oliserved,  in  instances  in  which  the  floor  of  the  orbit  was  not  removed,  most 
satisfactory  results  from  the  introduction  of  a  simple  jilate  which  fits  what 
remains  of  the  bony  roof  of  the  mouth  and  extentls  outward  in  such  a  man- 
ner as  to  hold  the  cheek  in  place. 
The  stability  of  this  plate  is  much 
increased  if  no  leeth  are  attached. 

The  Tempurary  Appliance. — The 
temporary  appliance  consists  of  two 
portions:  one  corresponding  to  and 
restoring  the  palatal  vault,  and  the 
other  representing  only  the  anterior 
face  of  the  resected  bones.  To  facili- 
tate its  introduction  and  removal  the 
apjjliance  is  di\ided  into  three  sec- 
tions, which  are  united  together  by 
means  of  a  connecting  pin,  as  shown 
in  Fig.  43.  The  vertical  portion  rep- 
resents the  face  of  the  maxilla,  the 
malar  bone,  the  nasal  bone,  and  the 
floor  of  the  orbit.  It  is  made  entirely 
of  hard  rubber  and  is  provided  with 
irrigation  channels,  as  shown  in  Fig.  44. 
It  is  very  important  that  these  latter 
should  be  numerous  and  close  together.  The  portion  corresponding  to  the 
dental  arch  and  the  vault  of  the  palate  is  also  made  of  hard  rubijer,  and  in  it  are 
set  teeth  so  arranged  as  accurately  to  articulate  with  those  of  the  lower  jaw. 
The  palatal  portion  extends  to  the  other  side  of  the  vault,  fitting  around  the 
necks  of  the  natural  teeth  and  attached  to  them  with  clasps  which  maintain 
the  apparatus  in  place.  If  there  are  no  teeth  in  the  superior  maxilla,  support 
is  secured  by  means  of  a  spring  which  is  attached  to  the  teeth  of  the  lower  jaw. 
The  posterior  part  of  the  palatal  portion  is  of  soft  rubber  in  order  to  give  free 
play  to  the  remnant  of  the  velum  and  to  permit  the  closure  of  the  passage  into 
the  nasal  chambers.  The  tube  connecting  with  the  irrigation  channels  is  attached 
in  front  over  the  canine  tooth,  and  two  openings  in  the  centre  of  the  horizontal 
portion  permit  the  antiseptic  washes  to  escape. 

The  size  and  form  of  the  appliance  are  obtained  from  a  natural  maxilla  that 
matches  in  size  the  one  which  is  to  be  resected.  The  vulcanite  jaw  is  made 
larger  rather  than  smaller  than  the  part  to  be  removed,  and  then,  at  the  time 


Fig.  44.  —  Temporan'  Applianco  fur  Use  in 
Immediate  Prostliesis  Following  Resections  of  the 
Maxilla,     .\ssembled  appliance.     (Martin.) 
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Kic.  45.  — Pcrimiiiiiit  A|iiiliiiii<e 
for  Use  in  Iniiiieiliato  Prostliesis 
roUowinp  Rpsections  of  Maxillii. 
Onil  |Mirti<>n  of  appliaiict',  showing 
thin  pn>joctinK  edge  wliicli  enters  the 
eiivity  of  tlie  resection.    (Martin.) 


of  the  (ipcnitioii,  it  is  rcduci'd  to  accord  with  the  necessities  of  the  case.  It  is 
lield  in  place  only  l)y  tlie  chisps  which  encircle  the  teclli  or  by  the  spring  that 
extends  to  the  lower  jaw.  Martin  says  that  in  some  cases  lie  has  heen  al)le  to 
n-movc  the  temporary  ajipliancc  at  the  end  of  a  inonlii.  while  in  others  it  has 
had  to  stay  in  eighteen  months. 

The  Permanent  Appliance. — The  permanent  apjiliance  (Fig.  4'))  is  to  lie  intro- 
duced after  the  wound  has  completely  cicatrized.  The  hrst  .step  re((iiired  is 
to  take  an  impression  of  the  mouth  and  the  cavitj'  of  the  removed  hone,  for  it 
is  intended  that  the  appliance  shall  fill  this  com- 
pletely. To  accom])lish  this,  the  imjircssion 
composition  is  softened  hy  heat  and  then  ])ackeil 
into  the  deepest  jxirtion  of  the  cavity  in  small 
pieces,  W'iien  each  of  these  portions  has  heen 
given  till'  |ii-ii]ier  siiaiie  it  is  thoroughly  chilled 
and  hanlencd  and  then  oiled,  to  |iermil  its  re- 
maining separate  fi-om  succeeding  poi'tions.  The 
packing  is  done  with  the  fingers,  and,  when  the 
cavity  is  full,  an  impn^ssion  of  the  mouth  is 
taken  as  in  ordinary  cases.  The  impression  is 
removed  in  sections  which  are  htted  together, 
and  a  cast  is  made  in  the  usual  manner. 
The  temporary  apjiliance  should  not  he  removed  until  the  permanent  one  is 
ready  to  he  introduced,  as  otherwise  in  a  short  time  sufficient  contraction  would 
ensue  to  make  this  impossible.  Martin  relates  a  case  in  which  the  aiJpliance 
was  left  out  for  twenty-four  hours,  when  its  introduction  was  effected  only  with 
very  great  difhculty. 

The  lower  jiortion  of  the  apiiliance  is  made  se))arately  of  hard  i-ubber  like 
any  dental  plate,  the  teeth  being  mounted  u|)on  it.  Its  ujiper  sin-face  should 
present  a  raised  edge  that  enters  the  cavity  in  the  soft  tissues.  The  remaining 
portion  is  made  of  soft  rubber  (jiure  Para  rubber,  with 
six  per  cent  of  .sulphur,  and  vulcanized  for  a  longtime 
at  a  low  temperature);  it  is  hollow  in  onler  that  it  may 
be  very  light  in  weight,  and  is  constructed  in  the  mii\ild 
of  the  space  which  it  is  to  occupy.  It  is  filled  with 
water  while  it  is  undergoing  vulcanization,  in  order  to 
keep  it  distended  and  to  give  it  the  necessary  form. 
This  water  is  removed  subsequently  by  an  opening  made  kio.  46.  —  Soft-rubber 
in  the  hard-nibber  portion,   and    this  opening  is  then      B"ib  Portion  of  .\ppiiance 

'  '  I  o  for  Resected  Maxilla,  to  t)c 

stopjied  up  with  a  screw  to  prevent  the  ingress  of  foreign     Joined  to  Portion  si.own 
matter.     The  portions  of  the  appliance  which  are  so  ar-     '"'"'k-*''^-    ("'"■'">> 
ranged  as  to  oppo.se  the  contraction  of  the  scar  are  of  hard    rubber,  while  the 
other  portions,  which  are  to  be  in  contact  with  the  delicate  lining  mcmbriuie 
of  the  cavity,  are  of  soft  rubber. 

The  Use  of  Ante-operative  Appliances,  and  the  Post-operative  Treatment 
of  Mandibular  Resections.— In  ca.<es  in  which  immediate  prosthesis  is  not  pos- 
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siblc,  Claude  Martin  *  has  projMJscd  u  liat  1k'  terms  la  prothcse  anle-optmloire. 
This  consists  in  placing  in  the  mouth,  before  the  operation,  an  appliance  which 
prevents  the  drawing  in  of  the  remaining  portion  of  the  mandible  by  the  con- 
tracting cicatrix,  and  yet  permits  the  separation  of  the  jaws.  "  When  the  surgeon 
has  marked  out  his  field  of  oi:)eration,  we 
place  on  the  fragment  of  the  lower  jaw 
which  is  to  be  removed  —  for  this  kind  of 
prosthesis  can  be  apjilied  only  when  a  por- 
tion is  to  remain — an  appliance  of  vulcan- 
ized rubber  that  fits  the  remaining  teeth  and 
is  fixed  to  them  by  screws,  if  its  own  ad- 
hesion is  not  sufficient  to  retain  it.  This 
appliance  carries  an  external  lateral  wing 
which  is  directed  upward  and  which  is  to 
engage  a  second  wing  attached  to  an  analo- 
gous appliance  fixed  to  the  upper  jaw.  The 
upper  wing  is  situated  inside  that  attached 
to  the  lower  jaw,  a  fact  which  permits  the 
remaining  fragment  of  the  lower  jaw  to 
resist  the  traction  exerted  upon  it  by  the 
muscles.  This  traction  not  only  causes  a 
deformity  of  the  corresponding  jaw,  but  also 
prevents  mastication,  which  in  the.se  cases 
plays  such  an  important  part  in  maintaining  the  proper  standard  of  health. 
In  a  word,  the  ante-operative  prosthetic  appliance  serves  to  keej)  the  frag- 
ment in  its  proper  position.     (Fig.  47.) 

"We  ought  to  add  that  the  two  appliances,  upper  and  lower,  are  placed  in 
position  three  or  four  days  before  the  operation,  in  order  that  the  patient  may 
become  accustomed  to  them,  and  that  the  surgeon,  at  the  time  of  the  operation, 
may  not  have  to  remove  them  if  his  field  of  operation  has  to  be  limited. 

"But,  it  may  be  asked,  what  will  become  of  the  .side  of  the  jaw  from  which 
a  part  was  resected?  Cicatricial  bands  will  be  established,  and  in  a  short  time 
the  patient  will  not  be  able  to  utilize  the  resected  side  for  mastication,  and  there 
will  always,  of  course,  be  some  disfigurement. 

"It  is  at  this  time  that  we  intervene  by  means  of  la  prothcse  tardirc,  em])lov- 
ing  the  weighted  appliances  which  have  proved  so  useful  in  our  hantls. 

"When  the  cicatrization  is  entirely  completed,  we  attach  with  screws,  to  the 
ante-operative  appliance  of  the  lower  jaw,  another  piece  of  vulcanized  rubber 
which  is  of  such  shape  as  to  complete  the  lower  dental  arch.  When  the  patient 
can  wear  this  with  comfort,  we  add  to  its  lower  surface  a  block  of  tin,  the  full 
length  of  the  resected  part.  Little  by  little  this  block  makes  a  place  for  itself 
in  the  scar  tissue,  partly  by  reason  of  its  weight,  partly  because  of  the  massage 
which  results  from  the  movements  of  deglutition  and  mastication,  and  also 


Fig.  47. — Ante-operative  Appliance  Put 
in  Place  Before  tlie  Operation  of  Resection 
of  tlie  Mandible  to  Prevent  Its  Retraction 
by  Cicatricial  Contraction.      (Martin.) 


*  "  Traitement  protheti(|ue  dans  les  Resections  di 
November  18th,  1900,  p.  678. 


Maxillaire  iiiferieur."     Le  Laboratoire. 
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partlv  lurausf  of  l\\v  cxt.-nial  massage  wlucli  thr  patimt  liiins.ll'  sli.nild  make 
ui.on"tlu>  scar.  Wlu-n  tliis  has  tak.'ii  its  place  wr  a.l.i.  l)y  means  of  screws, 
first  one  and  then  another  new  block  of  tin  until  (lie  constantly  increasing; 
weight  shall  have,  l>y  slow  stajjos.  i)roduce(l  a  depression  in  tiiis  cicaliici.il  mass, 
and  siiall  have  restored  the  correct  contoui-s  of  the  face.  (Fij;s,  is,  I'.i,  and 
.")().)  Then,  taking  this  apparatus  composed  of  Mocks  of  tin  as  a  model,  we  cm- 
struct  the  permanent  appliance  of  vulcanized  rui)l)er.  to  which  arc  attached  liie 
artificial  teeth.  This  appliance  the  patient  is  able  to  in>eit  like  an  .udinary 
denture." 

In  a  ca.'^e  reixirted  hy  .\.  Chiavaro.*  in  whicii  nearly  one-half  of  llie  i)n(ly 
of  the  mandible  and  all  of  the  ramus  includin-;  the  heail  were  removed  because 
they  were  the  seat  of  a  nuiltilocular  cyst,  the  following;  details  are  worth  reconlinj; 
l,i.,.,.;_I,nniediate  ])rosthesis  was  not  imdertaken  because  the  author  was  absent 
at  the  time  and  did  not  sec  thi-  patient  luitil  thirteen  days  after  the  operation. 
.Shortly  thereafter  an  appliance  with  lateral  winj;swas  made  according;  toMaitin'.s 


Fig.  48. — .•\dclition   of   Blocic  Tin  to  Incrc!\.so  tlio  Hulk  and  the  W'ciplil  <if  ;ii 
Purpose  of  Distending  the  Scar  in  a  Ca.se  of  Mandibular  liesection.      (Martin. j 
Fia.  49. — Later  Addition  of  Block  Tin  to  Distend  Scar.      (Martin.) 
Fio.  50. — Tliird  Addition  of  Block  Tin  to  Distend  .Scar.      (Martin.) 


method.  It  was  of  sufficient  bulk  to  induce  the  fjradual  distention  of  the  scar 
aiva.  The  patient  wore  this  for  a  month  and  then,  in  spite  of  the  advice  of 
M.  Chiavaro,  he  discarded  it.  He  cotn])lained  of  the  winjis  ami  said  tli;it  he 
suffered  considerably  from  the  i)ressure  which  they  exerted  upon  the  scar:  he 
also  feared  a  return  of  the  tumor.  .\t  the  time  when  he  discarded  the  appliance, 
his  teeth  fitted  together  correctly  and,  by  holding  the  remaining  half  of  his  jaw 
in  place  by  pressure  with  his  tongue,  he  was  able  to  o])en  his  mouth  with  iiut 
very  little  deviation  of  his  chin.  He  was  able  to  s|)eak  with  his  teeth  elo.-^eil, 
and  he  could  eat  solid  substances,  even  crusts  of  l)ica(l.  He  also  kept  his  teeth 
closed  during  sleep.  He  was  unwilling  to  return  to  the  api)liance,  and  so  it  was 
left  out  permanently.  Notwithstanding  the  shortness  of  the  time  during  which 
he  had  worn  the  ap])liance,  its  use  had  enabled  him  to  correct  neail\-  all  the 
disastrous  results  that  usually  follow  such  resections. 

Keyser t  constructed  an  artificial  mandible  for  a  patient  who.-^e  entire 
mandible  had  been  removeil  on  account  of  necrosis.  He  began  to  distend  the 
scar  by  using  a  small  jaw  of  hard  vulcanite  fitted  to  the  soft  tissues  of  the  floor 
of  the  mouth  and  attached  to  the  upi)er  teeth  by  means  of  sjirings  such  as  were 

*  Le  L-nboratoire,  November,  1905,  p.  Slid.  f  The  Dental  Cosmos,  vol.  xli.,  p.  .317. 
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formcrl}^  used  on  dental  ])lat('s  to  liold  lliein  in  place.  These  spnn<;;s  served  to 
keep  up  constant  pressure  on  tlic  soft  parts,  with  the  result  that  in  time  the 
tissues  yielded.  As  absorption  went  on  and  the  space  occupied  by  the  artifieial 
jaw  increased,  additions  were  made  to  the  apparatus,  first  in  shellac,  and  after- 
\\'ard  in  hard  vulcanite.  A\'hen 
sufficient  space  had  been  secured, 
a  permanent  fixture  bearing  ten 
artificial  teeth  was  prepared  to  fit 
the  space.  At  the  site  ordinarily 
occupied  on  each  side  by  the  mo- 
lars, there  was  an  ell)ow-like  pro- 
jection of  platinous  gold  wire,  the 
l)ent  end  of  this  being  placed  trans-         ir,     r,      .     ,•        .   r>        ^  ,,  .    r  t, 

^  '■  Fig.  51. — Appliance  to  Prevent  Movement  of  Frag- 

Versely    to     the    jaw.       These    ends       ment    by    cicatricial    Contraction     After    Manilihiilar 

fitted  into  slots  attached  to  crowns 

upon  the  upper  teeth — an  arrangement  which  perniittetl  hinge-like  movements  on 

the  part  of  the  jaw  and  also  its  removal  as  a  whole  for  purposes  of  cleanliness. 

Various  appliances  have  been  suggested  for  the  reduction  of  the  deformity 
due  to  resection  of  the  mandible  in  cases  in  which  no  provision  had  been  made 
Ix'forehand  to  prevent  it.  They  are  all  based  on  the  general  j^rinciple  of  apjjlying 
gentle  traction  upon  the  fragments  which  have  been  approximated  by  the 
cicatricial  contraction. 

In  cases  in  which  teetli  remain  on  both  sides  of  the  jaw,  I\Iartin  *  causes  the 
contracted  arch  to  spread  by  means  of  a  screw  acting  upon  a  divided  i)late 
which  fits  the  inner  surfaces  of  the  teeth.  In  a  case  of  hemiresection,  Delairj 
applies  force,  from  a  cap  firmly  attached  to  the  head,  through  the  medium  of 
a  long  spring  that  extends  around  the  face  and  enters  the  mouth,  its  end  being 
attached  to  the  bony  fragment.  Lemerle  %  has  devised  an  appliance  which  is 
illustrated  in  Fig.  51,  and  which  is  suitable  only  for  cases  in  which  teeth  exist 
both  in  the  remaining  portion  of  the  lower  jaw  and  in  the  upper  jaw.  It  con- 
sists of  two  silver  caps,  each  of  which  covei-s  several  teeth.  One  is  fitted  to  the 
teeth  of  each  jaw,  and  each  has  upon  its  external  surface  a  hook  for  the  attach- 
ment of  a  rubber  ligature.  The  ligature  extends  from  one  jaw  to  the  other 
and  its  action  is  to  di'aw  the  lower  fragment  into  its  former  position. 

Sebileau,§  in  order  to  avoid  the  disadvantages  of  Martin's  inunediate  pros- 
thesis on  the  one  hand,  and  the  poor  results  of  post-operative  prosthesis  on  the 
other,  has  proposed  still  another  method  of  [)rosthetic  treatment,  suitable  for 
use  in  mandibular  resections.  He  suggests  the  api^lication,  before  the  opera- 
tion, of  the  ajipliance  of  Lemerle  above  dcciibcd,  to  prevent  the  disijlaceinent 
of  the  jaw.  The  jaw  is  resected  and  the  wound  closed,  the  mucous  membrane 
of  the  floor  of  the  mouth  being  stitched  to  that  of  the  cheek,  and  the  external 
wound  is  closed  l)y  sutures.  After  the  wound  has  healed,  he  performs  another 
operation.     He  opens  the  face  at  the  site  of  the  missing  jaw,  being  careful  not 

*  '•  De  la  ProtW'se  immediate,"  p.  187.  t  L'OdontoloKie.  Feb.  26th.  190(5.  p.  l.')7. 

X  Le  Laboratoire,  Jan.  26th,  lOOS.  p.  48.  §  Le  Laboratoire,  Feb.  10th.  1907,  p.  SS. 
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to  ojK-n  a  coinmunifatidn  with  tlic  iiioulli,  and  inserts  a  jaw  of  silver  wiiieh  is 
iicciiivly  attaclicil  to  the  reinainint;  frat^nients  of  hone  by  bolts.  Afterward  lie 
closes  the  external  wound  over  it,  the  whole  beinji  done,  of  coui-se,  aseiilieaiiy. 
and  the  wound  being  dosed  without  drainajie.  At  a  still  lain-  .l.ilr  a  plate 
carryinf;  substitutes  for  the  luissiuf;  teeth  may  be  provided  \>y  means  ct  a  \ery 
.simple  dental  prosthetic  oi)eration. 


V.  SPLINTS    For    Fn\(Tri?Kl)   >F\XI)IHI.i:S. 


Kiii.  52.-  (  ...  I  ,,;  1  r..,iur.-,l  .\I:m.lil.l.-.  M:i.l 
in»pres.*»ion  taken  witliout  reduction  of  frarture. 
Drntal  Conmott.) 


In  the  treatment  of  fiaetiwes  of  the  mandible,  tiie  dentist  is  fre(iuently  railed 
upon  to  assi.st  the  sur<;eon  by  the  construction  and  adjustment  of  dental  or 
intertlental  si)lints.  AVhile  such  ojH'i-ations  are  of  coui-se  not  prosthetic,  de- 
.scriptions  of  them  are  often  included  in  treati.ses  on  dental  pro.'^thesis,  for  the 
n-ason  that  the  same  materials  and  methods  are  employed  in  their  construction 

as  in  i)rosthetic  work.  The  ap- 
l)ended  account  of  lliese  ,a|)pli- 
ances  is  to  be  icad  in  connection 
with  the  treatment  of  fractures 
of  the  mandible  on  ])p.  1().'5  ]()•") 
of  \-.iliiine  111. 

In  the  treatment  of  fractures 
(if  this  bone — as  it  is,  indeed,  in 
the  treatment  of  all  fractures — 
the  main  object  is  to  secure  the 
coaptation  of  the  frajiments  and 
their  retention  in  proper  relation 
tluring  the  healing  process.  This  latter  part  of  the  treatment  is  usually  accom- 
l)lished  best  by  means  of  a  splint  adapti'd  to  the  tei'th.  when  the.se  are  present, 
or  adapted  to  the  jaws  in.side  the  mouth,  when  the  teeth  are  al)s<'nt.  In  some 
instances  the  splint  may  be 
affixed  only  to  the  teeth  of  the 
mandible  itself.  AVhen  thus  a))- 
plied  it  .ser\TS  to  hold  the  fract- 
ured i)ortions  in  i)roper  relation 
and  permits  the  movement  of 
the  mandible  in  its  various  func- 
tional activities.  This  is  known 
a,s  a  dental  splint.  An  interden- 
tal splint  fits  both  ujjper  and 
lower  teeth,  and  usually  the  man- 
dil)le,  under  these  circumstances, 

is  inunobilized  in  a  position   in   which   the  teeth   occupy  their  placi 
spUnt  through  the  support  furnished  by  a  Barton's  or  similar  bandage. 

The  splint  should  \k  designed  and  constructed  with  a  view  to  its  service  in 


ri.i.  53.— Rm .. 

Teeth  Orehuiing  Correctly 
(The  Denial  Cosmos,) 


of   tlie    Maxilla. 


in  the 


PKOSTIII'lTIC    AP1MJA.\('P]S. 


49 


Fig.  54. — Simple  Dental  Splint  of 
SwaRod  Metal.  (Moriartv,  in  The  Den- 
tal Cosmos.) 


oppo.sing  the  niusciikir  actiim  wliidi,  witliout  such  oijpo.sitioii,  would  cause  a 
displacement  of  the  fragments.  The  nece.s.sitj-  for  the  union  of  the  fragments 
in  a  correct  relationship  is  especially  marked  in  fracture  of  the  niandiljle,  as  the 

least  inaecurac}' in  the  proper  adjustment  of 
these  fragments  is  followed  by  a  defect  in 
t  he  occlusion  of  the  opposing  teeth  and  con- 
sequently by  a  diminution  in  their  functional 
efficiency. 

An  impression  of  the  fractured  jaw  is 
taken  in  i)laster  of  Paris  without  any  at- 
tempt at  reducing  the  fracture.  A  large 
i)iled  impression  tray  is  used,  and,  when  the 
I  ilaster  has  set,  it  is  withdrawn  and  the  plas- 
ler  removed  in  sections.  A  cast  is  made 
from  this  and  a  cast  of  the  upper  jaw  is  also 
ol)tained  in  a  similar  manner.  (Fig.  52.) 
Then  the  cast  of  the  mandible  is  divided 
with  a  fine  saw  at  the  site  of  the  fracture. 
These  several  pieces,  after  they  have  been 
arranged  so  that  the  teeth  occlude  properly  with  those  of  the  upper  jaw,  are 
united  with  soft  plaster.     (Fig.  53.) 

For  cases  of  simple  fracture  at  the  symphysis,  at  the  site  of  the  canine  tooth, 
or  at  any  intervening  place,  a 
simple  dental  splint  —  provided 
a  sufficient  number  of  teeth  are 
])resent  in  the  lower  jaw — is  to 
lie  preferred  to  all  other  appli- 
ances. (Fig.  .54.)  This  is  made 
of  aluminum  (24  gauge),  German 
silver  (30  gauge),  or  gold  (3(J 
gauge),  and  is  constructed  l)y 
swaging  a  sheet  of  any  of  these 
metals  over  a  zinc  die  obtained 
from  the  rectified  plaster  cast. 
It  is  in  the  form  of  a  trough  or 
gutter  covering  the  crowns  of  all 
the  teeth  in  the  jaw  or  a  suffi- 
cient number  on  each  side  of 
the  fracture.  This  is  firmly  ce- 
mented to  the  teeth,  the  latter 
correctly  fitting  it  when  the 
fracttu-e  has  been  reduced.  This 
splint  will  effectively  prevent  the 
displac(>ment  of  the  fragments  from  muscular  action,  and  has  the  great  advan- 
tages that  the  patient  may  almost   at   once  ust-  the  jaw  for  mastication,  and 
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Fig.  55.— Dental  Splint  Supplemented  with  Metal 
Chin-piece  to  Permit  Pressure  upon  the  Teeth.  (Mori- 
artv. in  The  Dental  Cosmos.) 


Kio.  5<i. — fiirrrotiMl  I'nsts  upon  the  Articulator.     ("  Amcrkiiii  Text 
l><M>k  of  Prosthetic  nentistry.") 
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tliat  till-  iiituith  (if  the  fracture  is  (•oiniiniind)  may  \h-  readily  k(]it  clean  and 
ill  a  coiiiimratively  aseptic  state. 

If  the  fracture  is  located  farther  l)ack  in  the  nmuiii  and  in  the  molar  re};ion, 
the  Kinf;sley  splint  or  one  operating  upon  a  similar  piinciplf  i  Fifj.  ")o)  is  necessary, 
as  tile  splint  just  descrilwd  is  not  capable  of  retaining;  th<-  fratiments  in  correct 

ap|)osition.  The  si>lint 
rei|uiredtits  all  the  lower 
teeth  and,  attached  to 
its  outer  sides,  are  stout 
wires  that  project  from 
the  corners  of  the  moulh 
over  the  cheeks  and 
alTord  a  point  d'aj.jiui 
for  a  l>anda;;e  or  cap 
\nidrr  the  chin  for  the 
transmission  of  pressure 
upon  the  s|)lint.  By 
this  means  the  contin- 
ued pressure  approxi- 
mates the  frajiuients 
and  the  patient  is  al>le 
to  use  the  jaw  for  mas- 
tication. If  the  fracture  is  hack  of  the  teeth  oi'  at  the  aiifile,  such  a  sjilint  doe.s 
no  fiooil  unless  it  he  assisted  with  a  handajie  that  pas.ses  from  the  chin  over  the 
hack  of  the  neck,  to  counteract  the  effect  upon  the  position  of  the  ramus  caused 
hy  the  traction  of  the  elevator  inu.scles. 

If  the  fracture  is  comminuted  an  interdental  sjilint  will  jiive  >;ood  ser\ice. 
This  type  of  splint  may  bo  used  in  any  variety  of  fracture  of  the  jaw.  hut  it  has 
several  ol)jectionable  features  which  are  a  drawback  to  its  i;(.||(.ial  emjilnymeiit. 
For  example,  it  is  inipos.siblc  to  keep  the  mouth  clean  when  it  is  in  place,  and 
the  patient  must  be  fed  a  liquid  food 
introduced  through  an  openiufi  in  the 
splint  between  the  two  rows  of  teeth,  or 
at  a  point  where  teeth  are  missing.  A 
tube  may  lie  also  passed  back  of  the  last 
molars,  or  possibly  through  the  nose.  The 
splint  is  made  of  vulcanite  or  of  swaged 
nicta!  (flerman  silver  or  gold),  which 
latter  is  to  Ix-  preferred  on  account  of  its  c  American  rex 
smaller  bulk.      The  casts  of  the  jaws  are     ""*'>■"> 

to  l)e  mounted  on  an  articulator  at  the  same  di.stance  from  its  joint  nierhan- 
isni  a.s  the  jaws  are  from  the  temimromandibular  joint,  in  order  that,  wheii 
they  are  .separated  for  the  constmotion  of  the  splint,  they  may  have  the  same 
relation  which  the  jaws  would  occupy  if  separated  to  the  same  extent.  (Fig.  "jli.) 
The  splint  is  made  to  cover  the  crowns  of  the  teeth  and  yet  permit  them  to  entir 
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easily  the  compartments  provided  for  them.  An  anterior  opening  is  usually 
provided  for  the  intake  of  food.  (Fig.  57.)  After  the  splint  has  been  inserted, 
a  Barton's  bandage  holds  the  lower  jaw  in  place. 

If  the  jaws  are  edentulous,  it  is  usually  necessary  to  employ  an  iiitci-dcntal 
splint  constructed  by  wiring  together  the  artificial  dentures  themselves,  or,  if  the 
patient  is  without  these,  it  is  necessaiy  to  make  an  interdental  splint  which  fits 
the  jaws.  If  the  fracture  is  at  or  near  the  symphysis,  it  is  possible  to  pre- 
\-('nt  the  displacement  of  the  fragments  by  attaching  wire  arms  to  the  lower 
])late,  and,  by  applying  a  submental  cap  or  bandage,  thus  to  utilize  the  piinciplc 
of  the  Kingslcy  splint. 

The  only  other  alternative,  in  edentulous  cases,  i.s  wiring  the  fragments; 
l)ut  this  would  necessitate  in  some  instances  the  conversion  of  a  simple  into  a 
compound  fracture;  and  at  best  the  wares  soon  get  loose  and  necrosis  is  ajjt 
to  result  at  the  site  of  their  insertion. 

In  extensively  comminuted  fractures  one  may  advantageously  use  Angle's 
fracture  bands,  which  are  applied  to  the  teeth  and  afford  a  means  of  ligating 
them  to  each  other  and  to  those  of  the  upper  jaw. 


SURGICAL  DISEASES  AND  WOl'NDS  OF  THE  NA8A1. 
CAVITIES  AND  ACCESSORY  SINISES. 

Hi,  lIAIiiaS  I'KYTOS  MOSUEli.  Ml)..  H»sl„n.  MassmhusHls. 


Thkhk  is  scarcely  aiidllicr  part  nf  tlic  liuinan  Ixxly  in  rc<;aril  tn  wiruli  a 
kno\vlc(lj;c  of  the  anatomical  const luctioii  and  relations  of  tlic  jjarts  is  of  so 
fireat  importance  to  liim  who  would  treat  the  diseases  and  injuries  of  this  repon 
as  it  >s  in  res;ard  to  the  nasal  cavities  and  their  related  sinuses.  And  yet  it  is 
still  a  dillicult  matter  for  most  surgeons  to  get  access  to  tiiis  knowledge,  wliicli 
is  largely  stored  up  in  the  |)eriodicals  and  monographs  dcMitcd  to  tiie  interests 
of  those  who  work  in  this  department  as  specialists.  The  writer  has,  therefore, 
deemecl  it  wi.<e  to  devote  an  unusually  large  i)art  of  his  allotted  .<pacc  to  tiie 
descriptive  and  apjilied  anatomy  of  the  na.-^al  region. 


T.  nisi:.\si;s  oi-  Tin-:  \asal  camtiks. 

Epistaxis. — I'^ioLociv. — In  |)atients  of  midiUe  age  cpistaxis  maybe  the  first 
expression  of  some  general  disease — e.g.,  cirrhosis  of  the  liver,  disease  of  the 
heart,  or  chronic  di.sease  of  the  kidneys.  In  patients  of  the  projier  age  tliese 
affections  should  be  searched  for.  Epistaxis  is  often  due  to  direct  trauma.  Tiie 
bleeding  in  such  instances,  although  at  fir.st  j^rofuse,  stops  readily  and  causes 
little  anxiety.  The  majority  of  cases  of  nose-bleed  which  come  to  the  phy.'<ician 
are  ilue  to  trauma  localized  upon  the  anterior  inferior  part  of  the  .septum.  Bleed- 
ing fnim  this  locality  has  a  tendency  to  recur,  and  often  is  difficult  to  check. 

lileeding  that  occurs  in  spurts  is  usually  arterial,  and  generally  comes  frnm 
one  point.  This  point  is  almost  invariably  on  the  anterior  infeiioi-  ])art  of  the 
f|uadrangular  cartilage,  rarely  more  than  an  inch  from  the  nasal  opening.  Epis- 
taxis is  common  in  children,  because  in  the  mncdus  membrane  of  a  child's  nose 
the  vessels  are  relatively  large  and  are  sujierficial.  The  freciuency  of  epistaxis 
in  typhoid  fever  has  been  overrated.  When  it  occurs  it  is  probably  due  to  tlie 
removal  of  scabs  from  the  bleeding  area  of  the  septum  by  blowing  cr  by  jncking 
the  nose. 

The  Blood  Sippi.y  ok  thk  Skptim. — The  chief  artery  of  the  .'^eptum  is  the 
spheno-palatine,  a  terminal  branch  of  the  internal  maxillary.  This  enteis  tln' 
nose  from  behind,  coming  from  the  spheno-maxillary  fossa.     When  it  has  gaiiie<l 
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tlic  nose  through  the  posterior  sujjerior  angle  of  the  nasal  cavitj-,  the  artery 
ci-osses  the  lower  jjortion  of  the  fi-ont  face  of  the  sphenoidal  sinus,  and  then 
turns  sharply  forwartl  upon  the  I'oot  of  the  vomer.  I'rorn  here  it  runs  downward 
and  forward,  at  once  dividing  into  two  main  branches,  one  of  which  skirts  the 
upper  border  of  the  vomer,  while  the  other  runs  below  it.  From  the  lower 
l)i-aneh  comparatively  stout  arterial  twigs  are  given  oif  at  intervals.  In  the 
anterior  part  of  the  nose  these  little  branches  seem  to  come  from  the  floor  of  the 
nose.  One  of  these  twigs  is  often  the  main  supi^ly  of  a  bleeding  jKiint.  When 
the  septum  is  straight  the  arterial  twig  is  easy  to  find,  but,  if  there  is  a  sjjur, 
not  only  the  branch  which  supplies  the  bleeding  ixjint,  but  the  bleeding  jxjint 
itself,  may  be  under  the  spur.  Both  main  branches  of  the  spheno-palatine  ar- 
tery end  upon  the  posterior  half  of  the  quadrangular  cartilage.  The  upper  i)art  of 
the  septum  is  supplied  by  the  ethmoidal  arteries.  The  first  and  most  impor- 
tant artery  approaches  the  septum  from  behind  and  from  above:  the  artery 
next  in  importance  approaches  the  septum  from  the  front  and  from  Ijclow.  This 
second  vessel  is  the  septal  artery.  It  is  a  branch  of  the  artery  of  the  ui)per  lip, 
and  it  reaches  the  anterior  jjart  of  the  quadrangular  cartilage,  which  it  supijlies, 
by  passing  from  the  upper  lij)  through  the  vestibule  into  the  nose.  The  ter- 
minal twigs  of  all  these  arteries  centie  uimn  the  quadrangular  cartilagi',  and 
make  there  a  sizable  arterial  ple.xus.  In  connection  with  this,  sjjeeial  arte- 
rial i.)a]iill;e  have  been  described.  The  mucous  memlirane  which  covers  these 
vessels,  and  the  cartilage  upon  which  they  rest,  ai'e  both  thin.  The  arterial 
lilexus  just  mentioned  is  poorly  situated,  for  several  n>asons:  in  the  first  place, 
it  is  at  this  point  that  the  incoming  current  of  air  first  strikes  the  sei)tum:  then, 
besides,  there  is  at  this  point  a  constant  blast  of  dust:  and,  finally,  this  point 
is  just  within  I'each  of  the  picking  finger  or  the  twisted  corner  of  a  handkci- 
chief.  Naturally,  therefore,  this  part  of  the  septum  is  often  al)raded,  and  as 
a  further  result  it  is  correspondinglj'  covered  with  scabs.  As  the  scabs  are 
Ijlown  or  picked  off,  bleeding  is  started.  On  this  account  the  anterior  inferior 
part  of  the  quadrangular  cartilage  is  called  the  ulcer  area,  or  the  bleeding  area. 
Tre.\tment. — In  most  cases  a  nose-bleed  ceases  of  its  own  accord  or  is  sto|)ped 
by  the  application  of  .such  household  remedies  as  ice  to  the  back  of  the  neck  or  to 
the  liridge  of  the  nose,  by  pressure  on  the  ui.)per  lip,  by  the  insertion  of  a  bit  of 
cotton  into  the  nasal  orifice  from  which  the  blood  is  escaj)ing,  or  by  raising  the 
arms  high  above  the  head.  Cold  acts  through  the  vasomotor  nerves,  jn-cssure  on 
the  uppei-  lip  compresses  the  septal  artery,  and  raising  the  arms  above  the  heatl 
promotes  the  force  of  asjnration  and  often  (|uickly  controls  epistaxis.  In 
those  cases  in  which  the  services  of  a  physician  are  sought,  the  first  thing  for 
him  to  do  is  to  locate  tiie  bleeding  point.  In  .■searching  for  this,  he  should 
always  bear  in  mind  that  in  the  great  majority  of  casc-s  the  lileeding  point  is 
on  the  anterior  inferior  part  of  the  septum,  and,  therefore,  is  easily  accessi- 
ble for  cauterization   or  foi-  the  appHcation   of  pressure.     The    frequent   use 
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of  till'  post -nasal  phi;;  for  coiitrollin;;  rpislaxis  shows  tliat  the  pliysician  is 
ipiniaiit  of  this  fuiidaiiu'iital  facl.  In  order  to  find  the  l)h'('(niip;  i)oiiit.  it  is 
iifccssaiT  to  c-ahii  the  patient  and  the  attendant  family,  to  clean  out  the  clots 
in  the  nose,  and  to  insert  in  the  nostril  a  cigarette  of  cotton  satiirateij  with  a 
solution  of  adrenalin  chloride  of  full  strength.  With  the  a(h'enalin  it  is  well 
to  mix  some  cocaine.  While  waiting  for  the.se  drugs  to  take  effect,  the  patient 
should  l)c  Will  cnvired  Up.  and  should  he  given  a  basin  I"  lioid.  Tlie  physician 
then  makes  a  numher  of  cotton  cigarettes,  in  order  that  lie  may  lia\-e  them 
ready  at  hand  for  rapid  working.  If  the  patient  is  seen  at  his  home,  a 
bead  of  chromic  acid  is  fused  upon  a  wire  nasal  applicator,  as  bright  a  light  as 
j)Ossibl<-  is  obtained,  and  some  one  is  delegated  to  steady  the  patient's  head. 
When  everything  is  reail.v.  the  l)|eeding  point  is  lucatcil  by  (|ui(k  swabbing. 
and,  if  it  is  possible  to  get  it  dry,  it  is  touched  with  the  bcid  of  cludmic  acid. 
Not  only  is  the  bleeding  point  caul<'ri/.ed,  but  so  also  are  the  roots  of  any  vessels 
which  are  seen  rmuiing  to  it.  In  the  physician's  oliice  the  galvano-cautery  can 
be  used  in  place  of  the  acid.  If  the  bleeding  is  checked  by  this  procedure,  and 
in  the  majority  of  cases  it  can  be  so  checked,  a  sizable  cigarette  is  made  of  cotton, 
wrappe<l  with  Cargile  membrane,  and  inserted  straight  back  in  the  nose,  w(  II 
bej'ond  the  bleeding  point.  A  second  plug  m;iy  be  placed  above  ihe  first  one 
if  it  is  thought  necessary.  The  patient  is  told  to  spend  the  niglil  in  the  sitting 
posture,  and  not  to  take  any  waiin  drinks  or  warm  looil.  .\fler  twenty-four 
or  forty-eight  liours  the  na.sal  plugs  are  removed.  The  Cargile  membrane  allows 
the  plugs  to  sli|)  out  with  little,  if  any,  renewal  of  the  bleeding.  When  the  i)lugs 
are  out,  the  nose  is  again  cocainized  an<l  adrenalizcd,  and  the  luisal  mucous 
membrane  cauterized  about  the  edges  of  the  original  bleeding  s|)ot.  An  attempt 
is  made  to  find  and  to  obliterate  any  vessels  whicli  are  seen  to  be  feeders  for  tliis. 
I'nless  the  original  scab  is  very  large  it  is  not  removed.  It  is  well  to  see  the 
patient  a  week  later,  and  again  to  investigate  lor  vsseis  miming  to  the  bleeding 
point.  If  such  are  found,  the  attempt  should  be  made  to  obliterate  them  by 
using  trichloracetic  acid.  This  has  a  milder  cauterizing  action  than  chromic 
acid,  and  so  can  be  used  with  greater  freedoiti.  The  patient  is  told  to  cor- 
rect his  habit  of  picking  the  no.se,  ainl  he  is  given  an  oil  spray  to  Use  until  the 
scabs  have  cea.secl  to  form  and  the  ulcer  ju-oduced  by  the  cauterizing  has  com- 
jilc'tely  healed. 

if.  when  the  Ijleeding  point  is  l'oun<l.  llie  How  of  blood  is  so  severe  that 
it  at  once  washes  away  the  caustic  and  prevents  its  action,  it  is  better  to 
shrink  the  vessels  with  a  temporary  plug  of  adrenalin,  and  then  to  deijcnd  ujion 
the  pres.sure  of  a  permanent  plug  for  the  control  of  the  bleeding.  Pluggin>r  the 
nose  is  best  accomplished  by  using  a  long-bladed  na.sal  speculum  of  the  Killian 
pattern,  and  a  stout  pair  of  bayonet  forceps.  Tlie  ordinary  angular  nasal 
forceps  which  are  used  for  examinations  are  much  too  weak.  Fom-  or  five 
cigarettes  of  cotton  or  gauze,  each  the  .size  of  the  little  finger,  are  gotten  icady. 
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and  two  of  the.sf  are  wrapped  vvitli  Cargile  niembraiie.  The  ijatient's  head  is 
held  steady,  and  the  nose  is  cleared  of  clots  by  rapid  swabbing.  Tlien  the  long- 
bladed  speculum  is  introduced  in  the  inferior  meatus  and  carried  back  along  the 
floor  of  the  nasal  jmssage.  A  cigarette  wrapped  with  membrane  is  jjassed  into 
the  nose  the  whole  length  of  the  plug  and  crowded  firmly  downward.  The 
s]3eculum  is  taken  out  and  placed  above  this  plug,  and  a  second  protected  ])Iug 
is  introduced  and  crowded  down  upon  the  fiist  one.  A  third  oi-  a  fourth  plug 
may  be  placed  in  the  nose,  accoi-ding  to  the  size  of  the  nasal  cavity  and  the 
severity  of  the  hemorrhage.  The  ujiper  jilugs  may  l)e  taken  out  on  the  next  day 
in  order  to  lessen  the  headache  which  they  often  cause.  The  remaining  jjlugs 
are  left  in  until  the  third  or  perhaps  the  fourth  day.  When  the  plugs  are 
finally  removed,  the  bleeding  point  should  be  located  and  cauterized. 

In  the  most  severe  forms  of  bleeding  it  is  better  to  use  naked  gauze  in  order 
that  the  blood  may  clot  in  its  meshes.  In  such  cases  small  strips  of  gauze  about 
two  inches  long  are  packed  in  the  nose  after  the  fashion  of  the  cigarettes.  These 
are  placed  one  upon  the  other,  and  firmly  crowded  down  into  place.  They  are 
carried  well  back  .so  that  the  lower  ones  piotrude  through  the  choana  into  the 
pharynx,  anil  so  plug  the  posterior  nai'es  from  the  front.  If  the  work  is  done  slowly 
and  carefully,  practically  all  cases  of  epistaxis  can  be  controlled  in  this  way, 
and  the  necessity  of  posterior  plugging  avoided.  The  number  of  pieces  of 
gauze  placed  in  the  nose  should  l)e  counted,  so  tliat  all  may  be  recovered.  It 
may  require  as  many  as  ten  or  twelve  of  these  small  pieces  of  gauze  thoroughly  to 
tampon  the  nasal  cavity.  In  order  still  further  to  guard  against  losing  a  strip 
of  gauze,  each  piece  can  have  a  thread  tied  about  it,  and  the  ends  of  these  threads 
may  be  allowed  to  come  out  of  the  nose.  In  unpacking  the  nose,  each  thread 
should  come  out  with  a  plug.  The  upper  plugs,  which  are  the  hardest  to  see, 
may  be  removed  by  traction  on  the  thread,  provided  a  stout  thread  is  used. 

There  remain  a  few  cases  of  epistaxis  which  are  controlled  with  difliculty 
CAcn  by  this  form  of  exact  and  thorough  packing.  Such  cases  occur,  as  a  rule, 
in  bleeders  or  in  patients  subject  to  disease  of  the  liver,  the  kidnej's,  or  the  heart. 
In  such  cases  the  gauze  used  for  the  packing  may  be  saturated  with  tannin 
(never  with  perchloride  of  iron,  because  this  makes  a  large,  dirty  clot  which 
readily  becomes  septic)  or  with  melted  gelatin,  or  even,  in  the  most  severe 
cases,  with  collodion.  The  use  of  collotlion  is  {jainful.  This,  of  course,  is  a  small 
matter  where  life  is  at  stake.  In  these  desperate  cases  not  only  is  tiic  nose 
packed,  but  the  patient  is  given  enemata  of  gelatin  and  fed  gelatin  by  mouth. 
Adrenalin  chloride,  of  full  strength,  can  be  given,  at  first  subcutaneously,  and 
then  in  ten-minim  doses  every  four  hours  by  mouth.  The  patient  shoukl  be 
kept  absolutely  (juiet,  and,  if  not  too  weak,  he  should  remain  in  the  sitting 
posture.  The  thirst  is  allayed  by  enemata  of  salt  solution.  Nothing  warm  is 
given  by  mouth.  Advantage  should  be  taken  of  the  salt  enemata  to  give 
nourishment  by  rectum.     In  any  operation  about  the  nose  or  the  throat  where 
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tliiTc  is  ica.-nii  to  Irar  cxccs-ivc  hlfciliiif;.  lactali'  of  calciuin  slioiilil  \h-  <iivcii 
for  a  fi-w  (lays  Ix-forc  the  (ipciatinii,  in  order  li>  increase  tlieeoaf:iiial>iiity  of  tlie 
hlooil.     Tliisdnifislioiilil  also  lie  {liven  a  trial  in  all  eases  of  stulihorn  epistaxis. 

When  a  practitioner  feels  that  he  is  not  familiar  enoiifrii  witli  intranasal 
manipulations  to  use  the  form  of  packing:  just  ileserihed.  he  shouM  emjiloy 
the  post-nasal  plug.  This  is  maile  in  liie  foilnwinir  maimer:  \  piece  of  jiauze  is 
folded  into  a  pluo;  as  larjje  amund  as  llie  lliumli  and  an  iin'li  and  a  hah'  lonii.  The 
|)lug  .should  he  rather  bulky  because  eacii  ciioana  is  ime  inch  hii;ii  ami  haH'  an 
inch  wide.  When  the  plufi  is  ready,  a  {laji  is  jilacecl  in  ihe  palieni's  nioulii, 
and  a  small  Init  rather  stiff  rubber  catheter  is  oiled  and  ])assed  .strai-iiit  back 
tlmnifth  the  no.se  into  the  jiharynx  until  it  drojis  below  the  .soft  palate.  I'mm 
here  it  may  be  hooked  forward  and  (Uil  nf  tlic  mnulh  by  the  linger  placed  in  liie 
pharynx.  A  better  way  is  to  hold  the  tiin<,nie  down  with  a  tonirue  dcincssor, 
to  illuminatethe  pharynx  with  li<fht  from  a  head  mirror,  to  see  the  end  of  the 
catheter,  to  };rasp  it  with  a  long  pair  of  angular  forceps,  and  thus  to  bring  it 
out  of  the  mouth.  To  the  end  of  the  catheter  a  large,  stout  string  is  now  tied, 
and  the  catheter  is  drawn  back  through  the  nmiilh  and  out  of  the  nose,  carrying 
the  string  with  it.  The  nasal  jilug  is  tied  to  liie  lower  end  of  the  string,  the  string 
beiiigi)lacedabout  the  middle  of  the  plug.  The  plug  is  fastened  at  least  six  inches 
from  the  end  of  the  lower  half  of  thestringin  orderthat  some  of  liie  string  may 
projecl  fi-oiii  till'  niiiiilii  alti'i'  llic  plug  is  in  pl.-irc.  By  |iiilliiig  on  this  it  is  imt 
dilHcult  to  remove  the  plug.  When  the  plug  is  finnly  tied  to  the  string,  the  end 
of  the  string  which  comes  out  of  the  nose  is  pulleil  upon,  and  the  nasal  jilug 
is  carried  into  the  mouth  and  guide(l  by  the  forefinger  past  the  soft  ])alate  up 
into  the  jiost-nasal  sjiace.  When  the  plug  has  passed  the  soft  palate  it  is  jiulled 
strongly  forward:  at  the  same  time  the  fingei-  in  the  vault  pushes  it  firmly  into 
the  choana.  An  assistant  keejis  up  traction  on  the  nasal  end  of  the  string  while 
the  physician  packs  the  nasal  cavity  full  with  strips  of  gauze,  packing  the  gauze 
well  back  against  the  post-nasal  plug.  \\'hen  the  na.sal  cavity  is  filled,  a  small 
plug  of  gauze  is  ])laced  across  the  o|Kiiing  of  the  \-<'stibule  and  tied  liinily 
to  the  string  which  comes  out  of  Ihe  nose.  It  would  seem  .-i'^  if  this  kind  of 
packing  .should  effectively  control  any  form  of  epistaxis.  but  the  lad  remains 
that  a  few  cases  resist  all  kinds  of  packing  and  ;ill  forms  of  tiealment,  ami  slowly 
progress  to  a  fatal  ending.  In  treating  epistaxis,  a  physician  is  often  sorely 
tried  to  keep  the  jiroper  lu'i-sjiective  of  the  case,  and  not  to  share  the  alarm  of 
the  patient  an<l  his  friends.  Nothing  jiroduces  this  effect  ui)on  the  physician 
more  quickly  than  jirolonged  watching  over  the.se  difficult  cases.  He  .shouM, 
therefore,  lighten  his  responsibility  by  having  a  second  physician  take  his 
place  from  time  to  time.  To  do  the  right  thing  at  the  right  time,  neither 
to  delay  nor  to  huriy  the  use  f)f  extreme  mea,sures,  should  be  the  aim  in  treating 
hemorrhage. 

The  post-nasal  jilug  should  never  be  left  in  jilace  longer  th;m  foity-eight  hours. 
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If  iios.sible,  it  should  lie  removed  a1  tlie  end  of  twenty-four  liours,  as  tlie  jjlug 
can  readily  start  up  trouble  in  the  middle  ear  by  causing  infection.  Before  the 
nasal  packing  is  removed,  the  gauze  siiould  be  moistened  with  oil  dropped  into 
the  nose.  The  post-nasal  plug  should  be  moistened  in  the  same  way.  When 
the  plug  is  first  removed,  never  cut  the  string,  but  detach  the  plug  from  it, 
and  rejilace  a  new  one  on  it.  Tie  the  two  ends  of  the  sti'ing  together  and  let 
tlie  patient  wear  the  loop  carrying  the  new  jjlug  over  the  ear.  In  ease  the  plug 
is  neeiled  again,  it  is  ready.  In  .some  cases  the  end  of  the  .string  which  comes 
out  of  the  mouth  saws  into  the  soft  palate.  In  oi'der  to  avoid  this,  some  physi- 
cians cut  off  the  end  of  the  string  that  comes  out  of  the  mouth,  and  remove  the 
plug  with  bent  forceps  passed  through  the  mouth  into  the  jiharynx.  It  is  safer 
to  leave  the  end  of  the  string  projecting  from  the  mouth. 

Abscess  of  the  Septum. — Following  a  blow  or  a  fall  on  the  no.se  the  cartilage 
of  the  septum  becomes  foldetl  upon  itself,  and  then,  with  the  release  of  the 
pressure,  resumes  its  original  position.  The  force  of  this  bending  and  subsecjuent 
straightening  of  the  cartilage  may  elevate  the  overlying  mucous  membrane.  If 
the  trauma  is  severe  enough  the  cartilage  is  actually  broken.  Accomjmnying 
the  loosening  and  the  elevation  of  the  mucous  membrane  there  is  an  exudation 
of  serum  or  blood,  with  the  formation,  at  times,  of  a  ha^matoma.  This  very 
often  becomes  infected.  Infection  having  taken  place,  the  pus  further  ilissects 
uj)  the  mucous  membrane  on  both  sides  of  the  cartilage  and  then  attacks 
the  cartilage  itself.  In  this  lies  the  danger  of  abscess  of  the  septum.  The 
lower  half  of  the  bridge  of  the  nose  is  supporteil  by  the  anterior  edge  of  the 
(juadrangular  cartilage.  If  this  part  of  the  cartilage  is  destroyed,  the  lower 
part  of  the  bridge  of  the  nose  will  fall.  In  the  majority  of  cases,  marked  falling 
of  the  lower  part  of  the  bridge  of  the  nose  fcjllows  an  extensive  abscess  of  the 
.septum. 

The  innumerable  small  injuries  of  the  nosi'  in  childhood  result  only  in  a 
temporary  nose-bleed.  In  childhood  the  surface  of  the  mucous  membrane 
usually  breaks  without  any  elevation  of  the  mucous  membrane  from  the  cartilage 
underneath.  One  .should  bear  in  mind,  however,  that  sucli  an  abrasion  may 
become  infectetl,  antl  that  the  infection  may  then  be  carried  to  the  cartilage, 
the  pus  burrowing  until  a  sizable  abscess  is  formed.  Occasionally,  however,  the 
ti'auma  is  applied  in  such  a  manner  as  to  loosen  the  mucous  membrane  from  the 
cartilage,  and  thus  to  give  rise — to  borrow  a  term  from  obstetrics — to  an  internal 
concealed  hemorrhage.  Abscess  of  the  septum  is  fairiy  common  in  childhood,  and 
therefore  its  occurrence  should  be  liorne  in  mind  as  a  possibility  after  any  form  of 
trauma  inflicted  ui)on  the  nose.  Where  a  child  has  injured  his  nose  and  free  nasal 
breathing  does  not  return  in  a  few  days,  and  esiiecially  if  the  child  comijlains 
of  increasing  pain,  the  condition  of  the  septum  should  l>e  determined  by  exam- 
ination with  the  si)eculum.  In  the  adult,  abscess  of  the  septum  is  connnoner 
than  in  the  child,  not  because  trauma  is  more  common,  but  because  the  sei)tum 
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is  lt'.->  vii'Miiifi  in  liic  ailiilt.  ami  lifcaiisc  tlic  trauma,  wlicii  it  docs  occur,  is  more 
PcvcMc.  Men  wiio  i)o.\  and  tliosc  wlio  resort  to  tlic  use  of  liieir  fists  for  tiie 
.•jcttlin-r  of  liifTcrcnces  are  especially  liable  to  abscess  of  the  septum.  They  are 
liable  also  to  lueiiiatoiiia  and  abscess  of  the  auricle  of  the  raw  Tlie  two  processes 
are  essentially  the  same,  except  that  one  occurs  on  thesurfact-of  tiie  body  and  tiie 
»)tlier  within  the  body.  In  luematoma  of  the  ear,  the  li(iuefaction  of  the  cartila^^' 
is  followed  by  shrinkafje  of  the  soft  parts  ovim-  tiie  cartihifie  and  -eiiciiis  dc  I'oiniily. 
The  form  of  the  external  ear  is  dependent  upon  cartilage  alone,  wiiile  the  form 
of  the  no.se.  fortunately,  is  dependent  upon  IhiIIi  (•artila<;e  and  l)one.  The 
deformitv  of  the  ear  resnltiuf!;  from  ha'matoma  and  abscess  of  the  auricle,  there- 
fore, is  more  serious  than  the  deformity  which  results  from  iKcmatoma  and 
abscess  of  the  septum,  but  the  deformity  of  the  nose  may  be  very  distressing;. 
After  ab.sce.ss  of  the  septum  it  is  not  rare  for  the  whole  cartilajiinous  bridfje  to 
sink.  i)roducin<;a  very  w^W  saildle-back  nose.  Tiie  ear  is  on  the  side  of  the  head, 
and  is  conse(|uently  a  le.ss  conspicuous  object:  l)Ut  tiie  nose  is  in  tlie  centre  of 
'the  face,  and  therefore  any  deformity  of  tiie  pail  attracts  miicii  more  attention. 

After  blows  on  the  nose,  with  or  witiiout  fracture  of  the  na.sal  bone,  the 
septum  should  be  watche<l  carefully.  Hy  examining  with  a  |)robe  it  is  easy  to 
iletermine,  not  only  wheilier  the  mucous  membrane  is  elevated  frmn  the  car- 
tilage at  any  point,  but  also  wliellier  or  not  there  is  Huid  under  it.  Wherever 
the  mucous  membrane  is  found  to  be  loose  and  biiliiing,  a  free  incision  should 
be  made  down  to  the  cartilage,  and  the  blood  evacuated.  The  incision  should  be 
kept  open  and  drained  until  the  exudation  stoi)s  ami  the  iniicous  meiiibrane 
ha.s  reattached  itself.  In  this  way  many  a  luematoma  may  be  prevented  from 
becoming  infected,  or,  if  it  should  become  infected,  the  resulting  abscess  will 
be  small,  ami  the  cartilage  will  undergo  only  a  slight  degree  of  necrosis,  rnfor- 
tunately.  many  patients  do  not  come  for  treatment  until  the  ha'inatonia  has 
become  infected,  and  sometimes  not  until  an  abscess  is  present.  In  such  a 
ca.se  the  jiatient  generally  gives  a  history  somewhat  like  the  following:  He 
received  a  blow  upon  the  nose,  and  this  was  followed  by  nose-bleed.  After 
the  bleeding  had  been  controlled,  he  examined  his  nose,  but  was  unable  to  make 
out  any  loosening  of  the  bones;  and  when  he  looked  in  the  mirror  hi'  eould 
discover  no  appreciable  degree  of  deformity.  Salislied  that  a  fracture  had  not 
taken  place,  he  thought  no  more  of  the  incident  at  that  time.  In  the  course 
of  a  day  or  two,  however,  he  noticed  that  the  nose  began  to  be  blocked, 
anil  that  the  degree  of  obstruction  was  increa-ing.  In  addition,  the  nose 
hecami-  painful,  and  the  pain  increased.  Then,  at  last,  he  decided  to  con- 
sult a  physician  in  order  to  ascertain  whether  oi-  not  his  nose  "is  broken 
inside." 

DiACiNosis. — The  external  examination  of  the  nose,  in  such  a  case,  shows 
nothing.  When  the  patient's  head  is  tilted  back  and  the  tip  of  the  nose  is  raised 
so  that  the  na.sal  openings  can  be  inspected,  it  is  noticed  that  a  red  swelling 
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blocks  each  nostril.  When,  with  tlie  aiil  of  the  nasal  siieculum,  tiie.se  bilateral 
swellings  are  examined,  they  are  hmml  to  l)e  painful  and  fluctuating — in  other 
words,  there  is  an  abscess  of  the  septum. 

Treatment. — Both  swellings  should  be  freely  opened,  the  pus  evacuated, 
and  a  wick  introduced  into  each.  In  some  cases  it  is  well  to  punch  out  a  small 
piece  of  the  mucous  membrane  so  that  the  incision  shall  not  close.  Ffji-  the  Hrst 
twenty-four  hours  the  wicks  should  be  allowed  to  remain  undisturbed.  Then  tiie 
wick  should  be  removed  from  one  side,  and  the  upper  part  of  the  corresponding 
nasal  cavity,  below  the  cartilaginous  bridge,  should  be  packed  with  gauze  and  a 
t  ubular  splint  put  in  below  this  to  keep  it  in  place.  Fresh  wicks  should  be  insert e(  1 
into  the  opening  made  in  the  other  side  until  pus  shall  have  ceased  to  discharge. 
If  the  attempt  to  support  the  biidge  by  the  packing  of  one  side  of  the  nose  inter- 
feres with  drainage,  the  packing  should  be  discarded  temporarily.  Later,  when 
tlu'  suppuration  has  been  brought  under  control,  this  procedure  may  be  resumed. 
If  there  has  been  much  destruction  of  the  cartilage,  the  bridge  .should  be  supported 
for  two  or  three  weeks.  The  important  thing  about  abscess  of  the  septum  is  that 
it  should  be  watched  for  and  treated  at  an  early  stage  and  thoroughly,  in  order 
to  minimize  the  subsecjuent  deformity.  In  the  very  beginning  the  [jatient 
siiould  be  told  that  there  will  pi-obal)ly  lie  some  deformity  after  the  abscess  ha.'i 
run  its  course.  Impress  U])on  him  that  regular  treatment  is  neces.sary  in  order 
ti>  reduce  the  deformity  to  a  minimmu.  Unless  this  is  done,  the  physician  is 
aliudst  always  held  responsible. 

Fracture  of  the  Nasal  Bones. — Fracture  of  the  nasal  bones,  or  broken  nose, 
is  due  to  external  violence  in  the  form  of  falls  and  iilows.  All  degrees  of  fracture 
occur,  from  the  case  with  a  slight  crack  of  one  or  both  nasal  bones,  with  no 
displacement,  to  the  case  where  the  nose  is  laid  Hat  with  the  face.  The  direction 
from  which  the  blow  comes  determines,  in  a  great  measure,  the  character  and 
the  seriousness  of  the  deformity.  The  nasal  bones  are  so  buttressed  by  the 
ascending  processes  of  the  superior  maxilhe  that  they  will  stand  a  much  .severer 
blow  from  the  front  without  fracture  than  from  the  side.  In  most  cases  the 
blow  comes  from  the  side.  In  .such  a  case  the  deformity  is  of  two  kinds:  lateral 
deviati'on  of  the  nasal  bones,  and  depression. 

.\ftci'  trauma  the  soft  tissues  of  the  no.se  swell  very  rapidly,  and  consciiuently 
a  slight  deformity  is  at  once  disguised.  It  should  be  made  a  rule,  therefoi'e, 
in  all  doubtful  cases,  and  in  all  cases  of  women  and  children,  to  give  gas  or  ether 
Ix'fore  making  a  diagnosis  of  fractui'c  oi-  before  excluding  fractm-e.  It  is  imper- 
ative to  examine  under  an  anrt'sthetic  where  there  is  much  swelling.  If  this  is 
not  done,  the  practitioner  will  have  certain  cases  in  which,  on  the  subsidence. 
of  the  swelling,  the  persisting  deformity  will  show  that  there  has  been  a  fracture. 
Parents  always  think,  when  the  ([uestion  of  fracture  is  raised,  that  their  chiklren 
ha\('  had  straigiit  noses,  whereas  they,  in  reality,  have  had  a  slight  deviation. 
In  making  a  dfaKnosis,  therefore,  the  surgeon  nuist  always  bear  in  mind  the 
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po.<sil)ility  (if  surli  an  error  in  statciiifiil.     X<>  iVactinc  in  the  liody  siiows 
plainly  ilian  fracture  of  tlu-  nose.     If  tiic  patient,  (ir  the  iiareiits  of  tlie  patient, 
refuse  eonseiit  for  tin-  administration  of  the  ana'stlietir,  then  tiie  piiysician  is 
freed  from  responsibility  if  suhsequently  it  should  he  I'nund  that  a  iractiirc  liad 
actually  oeeurred. 

The  si<;ns  of  fracture  of  the  nasal  Imnes  are  ijelnrniity  ami  crepitus.  In 
many  cases  there  is  emphysema  of  tiie  -iilxutaneous  tissues.  'I'his  is  of  as  little 
sipnificanee  as  the  l)lack  eye  which  usuall\'  iioes  with  a  liroken  nose. 

In  cases  of  slifjht   fracture  there  may  lie  no  deformity,  tl nly  siijn  lieinj; 

crepitus  on  manipulation.     IVactures  of  the  nose,  simpK'  or  compomid,  seldom 
become  .septic.     (See  also  \  o|.  111.,  p.  '.)'.).) 

Si.Mi'i.K  Fh-MTIkk  uf  thk  Xosk. — In  simjile  fracture  of  the  nasal  bones, 
one  or  both  bones  may  be  broki-n.  If  but  one  bone  is  broken,  iheic  ma_\'  be  no 
deformity.  In  such  a  case  crepitus  can  often  be  dbtaineil  without  ether,  but 
under  ether  crepitus  can  be  obtaini-d  always.  In  all  but  the  lifihtest  cases 
there  is  some  dei)ression.  and  combined  with  the  ile|iiession  there  is  also  some 
lateral  disi)lacement.  In  the  severe  cases  of  simjile  fracture  (simple  as  ilis- 
tiiifruished  from  comjioimili  there  is  an  associated  fracture  of  the  septum.  The 
septal  fracture  is  conlined,  as  ;i  rule,  to  the  i|uadranfj;ular  cartilafi( — that  is,  to 
the  anterior  part  of  the  septum.  If  the  blow  comes  from  abo\-e,  the  (|uailran- 
^ular  cartilage  tends  to  fold  upon  itself  as  the  (injiiers  dose  upon  the  palm.  If  the 
blow  comes  from  the  front,  the  cartilaf^i'  ajiain  folds  upon  itself,  but  the  axis 
of  the  fracture  is,  roughly  speaking,  vertical,  .Many  seveic  fractuics  of  the 
na.sal  l)ones  show  but  little  deformity  of  the  .sejjtum, 

('(iMPdrxi)  Fi{.\cTrHK  ok  tiik  N.\s.\l  Bonks. — Comiiound  fractures  of  the 
nasal  bones  have  a  marked  tendency  to  lii'al  without  becoming  infected.  V.\ri\ 
if  a  na.-^al  bone  is  aImo,st  couipletely  <'\posed,;ind  lies  on  the  skin,  attached  only 
by  a  small  piece  of  periosteum,  it  will,  in  the  majoiily  of  cases,  live,  |inivided  it 
be  cleaned  and  restored  to  its  natural  )iosiiion. 

A  proper  appreciation  of  the  anatomy  of  the  deformity  which  occuis  in 
fracture  of  the  na.sal  Ixines  is  necessary  for  its  successful  correction.  .Many 
fractures  are  caused  l)y  a  l)]ow  from  the  fist.  Most  men  aic  right-handed,  so 
that  they  ■"  land."  in  the  language  of  the  ring,  ujioii  the  left  side  of  their  oppo- 
nent's iio.se.  A  blow  s(|uan'ly  on  the  nose  from  the  front  is  rare.  (!iven  a  snlii- 
"ient  blow  from  the  side,  the  left  nasal  bone  is  driven  lothe  patient's  right, and 
its  outer  edge  is  dejjrcssed  beneath  the  inner  edge  of  tiie  ascending  jirocess  of 
the  .superior  maxilla,  from  which  the  blow  causes  it  to  separate.  The  jiatient's 
right  na.<al  lione  is  also  broken  from  its  attachment  to  the  ascending  process  of 
the  superior  maxilla,  but,  instead  of  being  forced  below  this  process,  as  happened 
to  the  first  na.sal  bono,  it  is  forced  over  it.  In  this  way  both  nasal  bones  are 
locked  with  the  corresponding  process  of  the  superifir  maxilla;  one  is  locked 
below  it,  the  other  over  it.     (Fig.  .58.)     Before  the  na.sal  bones  can  be  returned 
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t(i  tlu'ir  original  position,  this  intciloci<ing  must  be  ovoreonie.  The  nasal  bones, 
where  they  meet  at  their  inner  edges  in  the  middle  line  to  make  the  bridge, 
may  or  may  not  be  broken  loose  from  their  attachment  to  each  other. 

W'iien  the  blow  comes  squarely  from  tlic  front,  the  outer  edges  of  both  nasal 
i)ones  are  broken  from  their  attachment  to  the  inner  edge  of  the  ascending 
[ii-ocesses  of  the  superior  maxilla,  antl  depressed  beneath  them. 

Treatment  of  Fracture  of  the  Nasal  Bones. — The  aim  of  the  manipulations 
practised  for  setting  the  fracture  is  to  raise  the  sunken  nasal  bones,  and  at  the 
same  time  to  unlock  them,  so  that  they  can  be  moulded  or  sprung  back  into  place. 
In  ()r<lt'r  to  accomplish  this,  a  flat  elevator,  which  will  fit  well  up  under  the  nasal 


Fig.  5S. — Normal  and  Pathological  Relations  between  the  Xa.sal  Bone.s  and  the  .A-scending  Proc- 
esses of  the  Superior  Maxilla".     (Original.) 

(1)  Normal  relations,     a.  Ascending  process  of  the  right  superior  maxilla;    b,  left  nasal  bone. 

(2)  The  usual  deformity  in  fracture  of  the  nasal  bones  with  lateral  displacement  to  the  right.  The 
outer  edge  of  the  left  nasal  bone  is  forced  below  the  edge  of  the  ascending  process  of  the  superior 
maxilla,  and  the  outer  edge  of  the  right  nasal  bone  is  forced  over  the  edge  of  the  ascending  process 
of  the  superior  maxilla,  a,  Ascending  process  of  the  right  superior  maxilla;  b,  overriding  na^al  bone; 
c.  depres.sed  nasal  bone ;   d,  ascending  process  of  the  left  superior  maxilla. 

(3)  Fracture  of  the  nasal  bones  without  lateral  displacement,  but  with  backward  displacement  or 
with  depression.  The  outer  edges  of  the  nasal  bones  are  depressed  and  caught  beneath  the  inner 
edges  of  the  ascending  processes  of  the  superior  maxilla^,  a,  Depressed  nasal  bones;  b,  ascending 
process  of  the  left  superior  maxilla. 


l)ones,  is  placed  in  the  nose  under  the  more  depresseil  nasal  bone,  and  the  thumb 
of  tlie  left  hand  is  placed  against  the  nasal  bone  which  overrides  the  ascending 
process  of  the  superior  maxilla.  In  other  words,  the  thumb  is  placed  on  the 
nasal  bone  which  is  farthest  from  the  iiiiihiic  line,  and  at  the  apex  of  the  lateral 
def<irmity.  Strong  upward  and  foi  ward  ])ressure  is  then  made  on  the  bon\-  bridge 
of  I  he  nose  with  the  tip  of  the  elevator.  As  the  tip  of  the  elevator  swings  for- 
ward, the  depressed  nasal  ijone  is  elevated,  and  the  opposite  nasal  bone,  which 
is  overriding  the  ascending  process  of  the  superior  maxilla,  is  f recti.  At  the 
moment  of  greatest  elevation,  the  thumb  of  the  left  hand  makes  strong  pressure 
toward  the  median  line.  (Fig.  .")9.)  If  the  elevation  is  sufficient  to  correct 
the  overi'iding,  the  nasal  bones  slip  back  witli  a  snap  to  the  middle  fine.  Unless 
the  elevation  of  the  nasal  bones  is  sufficient  to  accomplish  this,  pressure 
against  the  apex  of  the  deformity  serves  only  to  defeat  the  correction.     It  is  a 
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very  <niiiiiit)ii  mistake  til  altcmi)t  to  cornet  tlic  lateral  ileforiiiity  by  pressure 
withdut  clovalioii.  This  results  ouly  in  eniharra.ssiiuni.  Winn  tiie  idllale 
dick  and  the  reduction  of  the  deformity  show  tiiat  tiie  iia>al  l.nnes  are  a;:ain 
in  the  middle  Une,  the  elevator  is  placed  first  in  one  nostril  ami  llicn  in  llir  oilier. 
and  rather  gentle  efforts  are  made  with  it  in  ordi'r  to  inoulij  liie  nasal  lioiies 
into  i)roi)er  line.  If  the  na.sal  hones  are  broken  inln  a  nuniiier  of  fragments, 
nuich  can  he  accomplished  in  this  manner.  In  many  ca.ses,  however,  the  hones 
are  not  connninuted.  so  that,  when  the  click  is  heard,  and  the  bonos  have  boon 
forced  into  the  median  line,  little  or  no  mouldinf;;  is  needed.  In  such  cases  no 
.sjilint  is  required,  and  no  packing:  is  nece.ssaiy  in  the  nose.  In  the  cases  where 
the  bones  arc  extensively  eonnninuteil.  it  is  necessary  to  pack  carefully  t  he  ujiper 


Ihc  nasal   proccNS  of 
the  superior  maxi)I.i 


Fkj.  50. — Tlie  Usual  Deformity  in  .Severe  IVacture  of  the  Xa-sal  Bones,  and  tlie  Manipulation 
Rri|iiirecl  for  Reilueini;  It  or  for  SettinR  the  Fracture.  'I"he  thumb  of  the  left  haml  i.s  in  position  to 
press  t  he  rinht  nasal  l^«)ne  lowanl  tlii>  middle  line  whi'n  it  is  unloeked  from  the  superior  maxilla.   (Original.) 


part  of  the  nasal  cavity  under  the  na.sal  bones.  This  is  liest  done  with  naked  fjauze. 
Care  is  neces.sary  not  to  put  in  .so  much  fjauze  that  the  nasal  bones  are  spread. 
Tlie  |)aekin}!;  is  left  in  for  two  or  three  days.  .After  this  time  it  may  usually  be 
dispensed  with  altogether.  In  some  cases  the  nasal  Ixjnes,  after  coirectinii, 
tend  to  spring  i)aek  and  to  reproduce  the  original  deformity.  In  these  cases 
it  is  neees,sary  to  correct  this  tendency  by  a  splint.  If  much  i)re.ssure  is  re()iiiiid 
in  order  to  retain  the  nasal  bones  in  their  corrected  position,  the  result  of  tiie 
treatment  u.sually  jjroves  to  l)e  unsatisfactory.  The  siiii|il('r  I  lie  s]iliiit  tiie 
better,  provided  it  will  keep  u|)  pressure  and  will  not  sli]'.  -Ml  splints  siioiild  lie 
readjusted  daily.  Too  much  pressure,  or  pressure  contiiiueil  for  too  lonj;  a  tiiiii\ 
at  one  point,  causes  the  .skin  to  .slough.  Children  tolerate  only  the  si  iiplest 
form  of  splint,  so  that,  in  the  ca.se  of  a  chilil,  the  correction  slioiild  be  es])ecia]]y 
thorough.  .All  that  can  be  accomplished  by  the  use  of  a  splint  is  securecj  in  the 
first  week. 

Where  one  or  liotli  na.sal  l)ones  are  depressed  and  there  is  no  lateral  deformity, 
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tlic  coiTcftioa  conni^ts  in  careful  clcvatiiin  ami  niniililing.  ami  in  coually  careful 
packing  nf  the  nose. 

In  the  most  severe  forms  of  fractm'e  of  the  nose,  whei'e  the  nose  is  pi-actically 
flat  with  the  face,  the  same  form  of  treatment  is  carried  out  as  that  which  has 
just  been  described — namely,  elevation  and  moulding  and  intranasal  packing. 
In  these  cases  the  septum  is  extensively  fractured  as  well  as  the  nasal  bones, 
so  that  the  nasal  packing  must  be  continued 
for  a  longer  time.  When  the  nasal  cavity 
is  filled  entirely  with  gauze,  the  ]iacking 
soon  hecoiiies  very  foul.  If  a  tuljular  splint 
is  put  ill  tlie  lower  part  of  the  nose,  with 
the  packing  above  it,  the  packing  does  not 
need  to  be  changed  so  often.  The  tubular 
splint  permits  a  certain  amount  of  nasal 
respiration,  and  adds  very  greatly  to  the 
comfort  of  the  patient.  Where  but  one 
nostril  is  packed  it  is  not  nece.ssary  to  use 
the  splint.  All  packing  should  be  changed 
at  least  as  often  as  every  third  day. 

Every  case  of  fracture  of  the  na.sal  bones 
should  be  watched  for  th(>  development  of 
abscess  of  the  septum.  A  h;ematoma  of  the 
septum  should  be  opened  early.  An  ab- 
scess should  be  opened  freely  the  moment  it  is  discovered,  and  watchetl  to 
see  that  it  has  sufficient  drainage.  The  deformity  which  results  from  an 
abscess  of  the  septum  often  is  worse  than  that  caused  by  the  fracture  of  the 
nasal  liones,  even  if  it  be  left  uncorrected. 

My  preference  in  regard  to  splints  is  for  a  simple  moulded  cap  of  tin,  or  for  the 
mask  splint.     If  there  is  much  for  the  si)lint  to  do,  I  prefer  the  mask.     (Fig.  60.) 

Old  Fr.\cture  of  the  N.\sal  Boxes. — Fractures  of  the  nasal  bones  can  be 
set  under  ether  as  late  as  one  w^ek  after  the  accident.  In  children  it  is  justifiable 
to  attempt  the  reduction  of  the  deformity  even  in  the  second  week.  After  the 
second  week  union  ordinarily  is  so  firm  that  reduction  by  elevation  alone  is,  in 
most  ca.scs,  impossible.  When  patients  neglect  to  have  a  fracture  of  the  nose 
treated  at  the  time  of  the  injury,  they  usually  make  the  best  of  the  resulting 
tleforniity  for  the  rest  of  their  lives.  In  the  most  marked  cases  of  deformity, 
however,  the  patient,  either  for  his  own  sake  or  for  the  sake  of  his  friends,  often 
wishes  to  have  the  nose  straightened.  On  the  whole,  the  patients  who,  after 
fracture  of  the  nasal  bones,  come  to  the  clinics  in  order  to  regain  nasal  respira- 
tion are  more  numerous  than  those  who  conH>  to  have  the  deformity  removed; 
yet  uiost  of  these  are  glad  to  have  the  deformity  corrected  as  well  as  to  have 
their  breathing  restored,  when  they  learn  that  the  deformity  can  be  relieved. 


Fig.  (iO.--.\utlior's  Masl<  Splint  .Xpplied. 
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DcI'dniiitics  ciuiscd  by  iintifatcd  fiactiircs  of  the  nose  arc  (lividi'd  into  two 
{iroiijis: 

1.  Cases  in  wliicli  llic  nasal  Ixnics  arc  dcviati'd,  aii<l  wlicrc  tlic  caililaiiiunus 
bridge  follows  the  same  lino  as  tliat  of  tlic  nasal  hoiics.  In  ilicsc  cases  tlic  wliole 
nose  is  iloviated  to  one  side. 

2.  Cjusos  in  whicli  tlic  lower  part  of  tiie  hony  liridtrc  and  1  lie  upper  part  of  the 
cartilaj^inous  bridge  are  i)otli  dexiated  to  the  same  side  and  make  a  siiarp  anisic 
with  each  other.  The  line  of  the  l)ridpe,  instead  of  iieinfi;  straight,  makes  a  \" 
at  the  junction  of  the  bone  with  tlie  cartiiafiinous  bridge,  tlie  ajiex  of  llic  \' 
pointing;  toward  the  maiai'  bone.  In  conni'ction  willi  tiie  deformity  of  tlie 
bridge,  the  anterior  portion  of  tlie  (|uadrangular  cartilage  is  folded  upon  il>elf, 
the  axis  of  the  fold  being  roughly  \-ertical.  This  folding  of  the  cartilage  pro- 
duces a  sharp  rectangular  knuckle.  The  apex  of  this  knuckle,  or  \  ,  in  tlu^ 
cartilage,  points  to  the  same  side  as  the  \'  made  by  the  external  deformity. 
Occasionally,  however,  the  cartilaginous  \'  is  found  to  point  into  the  opposite 
nostril.  In  aildition  to  the  internal  deformity  of  the  (luailrangular  cartilage, 
the  upper  lateral  cartilage  of  the  corres|)onding  nostril  is  often  dislocated.  The 
effect  of  this  is  to  broaden  the  ajx'X  of  the  external  lateral  deformity.  If  the 
knuckle  in  the  anterior  part  of  the  (|uailrangular  (■.■irtilage  is  large  enough,  it 
cau-ses  the  lower  lateral  cartilage  of  the  nose  to  bulge  mil  ward.  When  the  U|>per 
lateral  cartilage  is  dislocated,  and  the  lower  one  displaced,  the  deformity  cau.sed 
by  the.se  two  cartilages  accentuates  the  deformity  caused  by  the  nasal  bones, 
so  that  the  nose  from  top  to  bottom  apjiears  bent  to  one  side. 

Treatment  of  Simple  Lateral  Deviation  of  the  Nasal  Bones. — At  the  lower  outer 
border  of  each  na.sal  bone  a  skin  incision  is  made  an  eighth  of  an  inch  in  length. 
In  each  incision,  in  turn,  a  chisel  of  the  same  width  is  placed,  and  the  nasal 
l)one  is  chiselled  free  from  the  ascending  jjrocess  of  the  su])erior  maxilla.  The 
skin  of  the  .side  of  the  nose  is  readily  ])ushed  upward  .so  that  the  whole  length 
of  the  na.sal  bone  can  be  freed  without  enlarging  the  skin  incision.  (Fig.  (il.) 
When  the  root  of  the  nose  is  reacheil,  the  chisel  is  turned  at  right  angles  to  the 
first  bone  incision  and  driven  through  the  top  of  the  nasal  bone.  This  procedure 
is  carried  out  on  both  sides.  The  root  of  the  nasal  bone  should  be  completely 
divided.  When  this  has  been  done,  llie  na.sal  bones  can  be  moved  readily  to 
the  median  line.  The  no.se  is  held  in  the  corrected  position  by  a  ]iad  of  gauze 
anil  adhesive  plaster  until  the  patient  is  well  out  of  the  iiillueiice  of  the  ether. 
Then  a  retaining  splint  is  put  on,  and  it  shouM  be  worn  day  and  night.  If 
this  is  not  pos-sible,  the  splint  is  worn  during  the  day  and  replaced  at  night 
by  a  simple' retaining  splint  made  either  of  tin  or  of  denti.sfs  modelling  com- 
position, and  held  in  jjlace  by  adhesive  plaster.  Some  form  of  splint  should  be 
worn  for  about  two  weeks.  Hy  this  time  the  si)liiit  will  give  all  the  correction 
that  it  is  capalile  of  giving. 

Treatment  of  Combined  Lateral  Deviation  nf  tlieNasal  Bones  and  of  llic  Cortilag- 
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inous  Bridge. — In  combined  lateral  deviationof  tiieua.salbonesand  of  thecartilag- 
iiious  bridge,  the  anterior  part  of  the  quadrangular  cartilage  generally  has  a  per- 
pendicular rectangular  deviation  which  more  or  less  blocks  the  nostril  toward 
which  the  nasal  l)ones  deviate.  This  knuckle  is  first  dissected  out  submucously. 
The  removal  of  the  cartilage  is  stoppeil  a  quarter  of  an  inch  from  the  top  of  the 
cartilaginous  bridge.  If  the  upper  lateral  cartilage  is  displaced,  this  is  exposed 
i'r(  )m  within  the  nose  and  removed.  If  po.ssible,  the  posterior  portion  of  the  .septum 
is  not  touched,  but  is  left  for  a  support.  When  the  internal  part  of  the  opera- 
tion is  finished,  the  nasal  bones  are  chiselled  free  in  the  manner  just  described, 
and  replaceil  in  the  median  line.  When  th(>y  are  in  the  median  hue  again,  it 
is  usually  found  that  the  stump  of  the  ascending  process  of  the  side  toward 
which  the  nasal  bones  deviated  still  makes  a  marked  prominence.  This  jiroc- 
ess  has  been  thickened  by  the  overlapping  of  the  nasal  bone.  This  promi- 
ni'uce  is  corrected  by  placing  the  chisel  in  the  skin  incision  and  slipping  it  out- 
ward until  it  rests  on  the  ascending  process  of  the  superior  maxilla.  A\'ith 
a  few  taps  of  the  mallet  this  process  is  chiselled  off.  Slight  pressure  with  the 
finger  juishes  the  loosened  process  inward,  and  corrects  the  deformity  caused 
by  it.  At  this  point  in  the  operation  the  hne  of  the  nose  often  is  straight.  In 
other  cases,  however,  at  the  junction  of  the  nasal  bones  and  the  cartilaginous 
bridge,  at  the  apex  of  the  original  deformity,  a  certain  amount  of  deformity 
persists.  To  do  away  with  this  remaining  bit  of  deformity,  the  removal  of  which 
makes  the  difference  between  a  fair  result  and  an  excellent  one,  is  very  difficult. 
It  is  best  done  by  making  a  small  incision  over  the  apex  of  the  deformity,  and 
then,  with  a  small  chisel,  separating  the  cartilage  from  the  under  surface  of 
the  tip  of  the  nasal  bolie.  If  freeing  the  upper  part  of  the  septum  from  the 
under  side  of  the  tip  of  the  nasal  bone  does  not  allow  the  apex  of  the  original 
lateral  tleformity  to  straighten  out,  it  is  well  to  make  a  half-inch  incision  down- 
waid  and  backwaril  into  the  body  of  the  jierpendicular  plate  of  the  ethmoid. 
This  will  usually  allow  the  very  apex  of  the  X  to  straighten  out.  The  deviated 
nostril  is  now  packed  strongly  with  cigarettes  of  gauze  wrajjped  with  Cargile 
nicnil)rane.  The  opposite  nostril  is  lightly  packed  in  the  same  manner.  The 
udsc  is  held  in  the  corrected  position  for  twenty-four  hours  with  gauze  pads 
and  adhesive  plaster,  and  then  the  mask  splint  is  apjilied.  The  nasal  packing 
on  the  off  side  is  taken  out  at  the  end  of  the  first  twenty-four  hours,  and  not 
replaced.  The  packing  in  the  jjreviously  ol)structed  side  is  left  in  for  three 
ilays,  and  then  taken  out  and  not  replaced. 

The  skin  incisions  are  so  small  that  they  do  not  require  to  be  sutured.  They 
heal  readily,  and  leave  a  scar  which  in  six  months  cannot  be  foimd.  The 
incisions  seldom  become  infecteil.  Through  fear  of  producing  a  scar,  surgeons 
have  too  often  hesitated  to  make  incisions  through  the  skin  of  the  nose.  ^^  e 
are  now  learninu;  that  the  skin  of  the  nose  heals  very  kindly  and  with  practically 
no  scar.  This  being  the  case,  it  is  much  simpler  and  more  direct  to  deal  with 
vol..  VI.— 5 
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most  (Irfoniiitics  of  tlic  iiose  tlnoiitili  small  iiu-isioiis  in  tlic  skin  liian  to  resort, 
to  the  li'ss  direct  and  longer  operations  through  the  nasal  eanal. 

After  ten  days  the  mask  can  he  left  off,  and  the  tin  ca))  is  worn  hotli 
day  anil  night.  Alter  two  weeks  the  ea])  is  used  only  at  night.  It  should  ho 
worn  at  night  for  at  least  a  month.  All  hlowing  and  wiping  of  tlie  nose  is 
forhidden  for  the  .same  length  of  time.  When  it  is  nece.s.sary  to  clean  t lie  nose 
the  |(hysician  must  do  it  hy  spraying  and  swahhing. 

The  Sithj^riostcal  Method  itj  Cornrliiiij  Old  Frnrlures  <>/  Ihc  .\'(is(d  Bones. — 
Some  operators  prefer  to  correct  deformities  of  tlie  na>al  hones  hy  working  from 
within  the  nose.  This  method  will  give  good  results.  It  iciiuiivs  more  time  and  is 
loss  direct  tlian  tlie  external  method.  For  correcting  sini])le  lateral  deviations  of 
the  nasal  hones,  the  procedure  is  carried  out  as  follows:  The  patient  is  etherized; 
the  turhinates  are  shrunk  with  adrenalin  chloride:  an  incision  is  made  through 
the  mucous  niemhrane  of  the  nose  forthe  full  lengtli  of  the  lower  horder  of  the 
nasal  hone:  and  then  the  mucous  niemhrane  and  the  periosteum  are  elevated 
from  the  whole  of  tiie  under  surface  of  the  nasal  hone.  When  this  is  accoiii- 
])lished,  the  iieriosteum  and  the  skin  are  elevated  from  the  iipjier  surface  of 
the  nasal  hone.  The  elevation  of  the  skin  is  carried,  not  only  to  the  centre  of 
the  hi'idge  of  the  nose,  hut  a  little  hevonil  it,  so  that  tlie  skin  over  the  hridge 
is  thoroughly  freed.  The  second  na.sal  hone  is  denuded  in  the  .same  manner  as 
the  first  one.  Then  a  flat  septum  forceps,  of  the  Adams  tyjie,  is  placed  in  the 
nose  and  guided  through  the  mucous-membrane  incision  until  the  Ijlades  giasp 
the  nasal  bone  between  them.  The  tii)s  of  the  blades  shoukl  be  ))laced  as  near 
the  upper  end  of  the  na.sal  hone  as  possil)le.  When  the  forcejis  is  in  place,  a 
twisting  motion  of  the  blades  breaks  the  nasal  hone  from  its  attaehmeiil  to  the 
ascending  ])rocess  of  the  .superior  maxilla  on  the  outside,  and  breaks  it  from  the 
int<"rnal  angular  process  of  the  frontal  lione  above.  The  same  procedure  is 
carried  out  on  the  second  nasal  bone.  The  nasal  hones  once  free,  they  aie 
moulded  into  the  middle  line.  After  the  na.sal  hones  are  in  the  middle  line, 
if  the  stump  of  the  ascending  process  of  the  superior  maxilla  on  the  siile  of  the 
original  deformity  is  still  prominent  enough  to  make  a  projection,  the  blades 
of  the  forceps  are  sli|)i)ed  outward  over  it.  and  it  is  l)roken  off  in  the  same  manner 
as  the  na.sal  bonr  was  liroken.  The  after-treatment  consists  in  the  application 
of  a  sjjlint  as  soon  as  the  swelling  .subsides  enough  to  allow  it  to  be  ajiplied 
intelligently.  Tlie  swelling,  however,  is  .so  marked  that  accurate  adjustment 
of  the  sjjlint  is  hard  to  obtain  during  the  first  few  days.  Dr.  I).  ('.  Creen  has 
developed  this  form  of  oijeration,  and  has  obtained  good  results  with  it.  The 
operation  can  be  readily  modified,  .should  one  so  wish,  by  cutting  the  outer 
border  of  tlie  na.sal  bone  free  with  a  chisel  instead  of  breaking  it  with  the  forci'iis. 
The  disadvantages  of  the  operation  are  that  it  accomplishes  its  object  indi- 
rectly, that  it  consumes  nmch  time,  and  that  the  swelling  which  results  inter- 
feres with  the  early  ap|)lication  of  an  effective  splint.     Fracturing  the  nasal 
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bones  is  always  less  exact  than  cutting  thcni  free  with  a  chisel.  'When,  in  atldi- 
tion  to  the  deformity  of  the  nasal  bones,  the  nose  is  blocked  from  a  deviation  of 
the  cartilage,  the  nasal  obstruction  is  removed  iiy  the  usual  .-submucous  resection 
of  the  deformity. 

Deformities  of  the  Nose.— .Many  defoinietl  noses  are  deformed  from  birth. 
Tiicsc  (Iffoiiiiities  fall  into  one  or  the  other  of  these  four  classes:  The  hooked 
or  Roman  nose;  the  depressed  or  saddle-ljack  nose;  the  abnormally  wide  nose; 
and  the  nose  with  the  drooping  tip.  Wliere  the  deformity  is  marked,  it  is  per- 
fectly natural  for  the  patient  to  wish  to  have  it  removed.  Where  the  defoi-mity 
is  very  pronounced,  the  phj'sician  can  easily  improve  the  nose  to  such  a  degree 
tiiat  the  patient  and  his  friends  will  be  satisfied.  If,  on  the  other  hand,  the 
deformity  is  slight,  and  yet  the  patient  wishes  to  have  it  remedied,  the  physician 
should  be  cautious  in  promising  too  much.  Such  patients  are  very  sensitive 
and  are  seldom  satisfied  with  any  result  short  of  the  perfection  of  an  Apollo. 

Re.medi.\l  ME.\srRES.— «.  The  Hooked  A'ose.— There  are  at  least  two  good 
ways  of  dealing  with  a  hooked  nose  uncomplicated  by  any  lateral  deformity. 
Tiie  simplest  method,  and  the  one  which  I  prefer,  is  to  make  a  small  incision  in 
the  skin  of  the  nose  over  the  summit  of  the  deformity,  to  free  the  skin  and  the 
jieriosteum  from  the  part  which  makes  the  hump,  and  then,  when  necessary, 
to  separate  the  mucous  membrane  from  the  under  side.  This  accomplished,  a 
sufficient  amount  of  lione  and  cartilage  is  taken  out  to  correct  the  deformity. 
If  the  nasal  cavity  should  be  opened  up  in  this  i)rocedure,  no  special  harm 
need  be  anticipated.  An  incision  a  quarter  of  an  inch  in  length  is  usually 
sutiicient  to  allow  the  removal  of  the  deformity.  It  is  better,  however,  to  pro- 
long the  incision  slightly  than  to  bruise  its  edges  and  so  prevent  union  by  first 
intention.  Only  the  finest  sutures  of  horsehair  are  used.  In  many  cases  the 
edgi's  of  the  incision  he  so  close  together  that  no  sutures  are  recjuired.  In  old 
lateral  fractures  of  the  nasal  bones,  there  is  often  a  certain  amount  of  hump. 
Where  this  is  marked  it  is  better  to  dissect  it  away.  In  slight  cases  the  hump 
may  be  remedied  by  forcibly  depressing  the  tip  of  the  nasal  bones.  In  order 
that  the  bones  may  sink,  the  cartilage  of  the  septum  has  to  bend  upon  itself. 
If  a  large  hump  is  to  be  reduced  by  depressing  the  nasal  bones,  it  is  necessary  to 
make  an  incision  through  the  cartilage  high  up  within  the  nose,  under  the  nasal 
bones.  A  better  plan  is  to  take  out  a  small  piec(>  of  tlie  cartilage  under  the 
projection  so  that  the  nasal  liones  can  be  forced  down  without  liuckling  of  the 
cai'tilage.     If  the  cartilage  is  much  bent  it  will  slowly  spring  back  into  j^lace. 

The  Intranasal  Method  of  Correcting  a  Hooked  Nose. — In  the  intranasal 
method  of  correcting  a  hooked  nose,  the  nasal  i)ones  are  freed  from  the  periosteum 
above  and  below  the  deformity.  Then  a  meilian  strip  of  bone  is  removetl  from 
the  central  line  of  the  liony  bridge.  This  furrow  is  made  of  such  a  width  that, 
when  the  nasal  bones  are  separated  by  means  of  forceps  from  the  ascending 
lirocesses  of  the  superior  maxilla  and  turned  toward  the  median  line  until  they 
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iiii'ft  ami  rc-fiinii  tlic  liridtic,  tlic  ilcl'orniily  will  lnMldiic  away  with.  Il  iiM|niic.s 
nici'  judgment  to  ivmovo  i-xactly  ciiougli  hone  from  the  incdiaii  lino  to  ohlitorate 
till"  deformity  and  not  to  subtititutc  a  de])ression  for  the  liiimi).  A  nioic  exact 
and  quiekerniethod  of  aceoniplisliing  the  same  result  is  to  make  asiiiail  rxtiiiial 
inrision  over  the  tip  of  the  nasal  liones  and  then  with  a  tubular  trephine  tn 
remove  from  the  hridfje  a  central  strij)  of  the  projier  width:  after  which  lln' 
nasal  bones  shduld  lie  freed  finin  tluir  allarhiiienls  at  their  outer  edges  and 
turned  inward. 

b.  The  Saddle-back  A'oxp.— The  correction  of  the  saddlc-iiack  deforniily  is 
best  accomplished  by  the  injection  of  jiarafiin.  Thi-  malcrial  i>  a  veiy  use- 
ful ajient.  but  it  nuist  be  hantUed  with  great  care.  When  parallin  was  hrst 
usi'd  certain  disastrous  results  occurred  from  its  getting  into  the  circula- 
tion. Heiuiplegia  and  even  death  have  been  cau.sed  by  the  lodging  of  emboli 
of  parattin  in  the  brain,  and  a  few  cases  have  been  reported  of  embolus  of  the 
central  artery  of  the  retina,  with  loss  of  vision.  \  conmioner  happening  has 
been  the  slipping  and  displacement  of  the  parallin.  I'or  instance,  parafhn 
injected  into  the  Ijridge  of  the  nose  has  slipped  down  intu  the  eyelid.  By  the 
use  of  a  syringe  which  injects  solid  and  cold  parallin  all  of  these  calamities 
can  be  avoided. 

Histological  examination  has  shown  that,  in  most  cases,  the  parallin  is 
slowly  absorbed  and  its  place  taken  by  connective  ti.-sue.  In  some  cases,  how- 
ever, it  is  not  ab.sorbed,  but  remains  as  a  lirni,  harniles.-  tiinior  beneath  the  skin. 
In  still  other  cases  the  paraffin  seems  to  stimulate  the  ginwlli  of  coimective 
ti.ssue.  What  is  to  be  its  fate  in  the  individual  ca.-^e  camiot  be  told  until  it  is 
injected.  On  this  account  I  now  maki-  it  a  rule  to  correct  the  deformity  in 
several  stages,  at  intervals  of  from  four  to  six  weeks,  in  order  to  see  what  effect 
the  paraffin  will  produce.  It  is  diHicult  not  to  yield  to  the  temptation  to  correct 
the  whole  deformity  at  a  .single  sitting.  In  one  ca.se  of  ]ironounced  saddle-back 
nose,  in  which,  in  the  early  days  of  the  use  of  paratiin,  I  adopted  this  comse, 
I  .soon  had  a  marked  Roman  nose  to  deal  with.  W'iliiin  a  yiai-  I  twice  dissected 
out  the  superfluous  connective  tis.sue,  finally  getting  a  straight  bridge. 

It  is  important  that  the  parafhn  be  injected  beneath  the  skin,  and  not  into  it. 
If  it  is  injected  into  the  skin  the  skin  is  jiermancntly  ivdileiied.  Sometimes, 
even  when  the  paraffin  is  injecte(l  well  under  the  skin,  the  latter  is  made  red 
and  retains  this  color  permanently.  In  slight  depressions  1  am  slow  to  use  paiat- 
fin,  but  in  those  ca.ses  in  which  this  deformity  is  well  marked  I  consider  il  tin 
best  means  that  we  have  for  its  correction. 

Method  of  Injecting  Paraffin. — A  .syringe  which  will  inject  cold  parafhn  is 
to  be  preferred.  There  are  no  dangers  connected  with  the  employment  of  cold 
|iaraffin,  but  in  this  condition  it  is  sometimes  hard  to  mould.  Every  jire- 
caution  for  obtaining  cleanliness  should  be  taken.  The  assistant  places  his 
fingei-s  at  what  are  to  be  the  lateral  limits  of  the  injected  mass,  and  the  paraf- 
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fin  is  iiijcctcil  by  tiic  operator  beneath  the  si<in  of  the  patient's  nose  in  the 
eentre  of  the  space  tiius  walled  off.  After  the  parafiin  is  injected,  the  physi- 
cian should  proceed  to  mould  it  into  the  proper  form.  The  puncture  is  covered 
with  a  sterile  cotton  cocoon.  The  intervals  between  the  injections  should  be 
at  least  four  weeks. 

A  properly  shaped  piece  of  celluloid,  placi'd  in  the  jrap  and  covered  with  the 
skin,  is  effective  in  some  cases. 

c.  The  Abnormally  Wide  Nose. — This  type  of  nose  is  due  to  a  spreading  of  the 
nasal  bones  at  their  outer  edges,  or  to  a  thickening  or  spreading  of  the  ascend- 
ing processes  of  the  superior  maxilla.  The  latter  pi-ocesses  are  practically  a  part 
of  the  nasal  bones,  and  continue  the  plane  of  the  latter  back  to  the  face. 

The  steps  of  the  operation  foi-  correcting  an  abnormally  wide  nose  ai-e  the 
same  as  those  employed  for  the  correction  of  lateral  deformity  by  the  external 
method.     (See  page  64.)      The  nasal  bones  ai-e  first  chiselled  free,  and  then 


1  through  the  root  of  nasal  bone. 


Fig.  61, — Diagram  to  Illustrate  the  Correction  of  Lateral  Deformity  of  tlie  Xose  by  the  Direct  Method. 
(Original.)      Dark  line  indicates  the  incision  in  the  skin;    the  ilr>tted  lines  the  bone  incisions. 


tiie  inner  edge  of  the  ascending  process  of  the  superior  maxilla  is  also  chiselled 
off  on  both  sides.  The  loose  bones  are  now  moulded  toward  the  middle  line 
and  held  in  i)lace  by  a  tin  cap.  After  twenty-four  hours  this  is  replaced  during 
the  day  by  the  mask  splint.  If  the  bridge  of  the  nose,  as  well  as  the  base,  is 
wider  than  normal,  a  strip  of  bone  is  taken  out  of  the  middle  line  through  a  small 
incision  at  the  lower  end  of  the  na.sal  bones. 

d.  The  Nose  loith  the  Drooping  Tip.— yiow  and  tiien  the  tip  of  the  nose  is 
redundant  and  curves  downward  and  backwartl  so  as  to  hang  over  the  upper  lip. 
I  have  had  no  exi)erience  in  correcting  this  d(>forniity.  Ballenger,  who  oper- 
ated in  one  case  of  this  nature,  descrilx's  the  operation  in  the  following 
manner:  From  the  anterior  part  of  the  cartilaginous  septum  he  removed, 
by  submucous   resection,  a  triangular  piece  of    cartilage.     The  base  of  the 
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triaiigli'  was  tlic  cartilafiiiums  bridge,  ^\'ll(■rl  the  caitilagf  was  rciimxcil  it 
allowi'tl  the  tip  of  tlu-  noso  to  hv  puslicil  ujiward,  in  wliicli  positinn  it  was 
held  by  aillicsivf  plaster.  The  rediiiidaiit  skin  of  tiie  tip  gradually  n- 
tnicteil,  and  the  end  of  tiif  nose  innainnl  in  llir  corrected  jiosition. 
Dr.  D.  ('.  (ireeii  is  at  present  developing,  for  the  correction  of  the  di'ooi)ing 
li|i,  an  operation  which  promises  well.  It  consists  in  making  a  chamber 
liotween  the  two  layei-s  of  the  mucous  membrane  of  the  .-^eptum  under  llir  tip. 
and  then  removing  from  the  postenor  |)art  of  the  se|>tum,  by  thi-  sulxnucous 
method, a  large  piece  of  cartilage.  This  is  put  in  warm  .sdl  solution  and  trimmed 
into  the  proper  shape.  Then  it  is  placed  in  tlic  dianiber  in  tlie  anterior  |)art 
of  the  septum.  I^xperiment  has  ]iroved  thai  this  piece  of  cartilage  will  live  and 
will  >iipport  the  tip. 

Deviations  of  the  Septum.— There  are  two  chief  caib^es  of  deviations  of  the 
na.sal  .septum:  a.symmotry  of  growth,  and  trauma.  ( »ccasionally  the  a.-^ymmetry 
occui"s  between  the  two  halves  of  the  head,  but,  as  a  rule,  it  is  continiMJ  to  the 
bones  which  bear  tlie  teeth.  Ineiiual  descent  of  the  second  central  incisors 
and  unecjual  descent  of  the  antra,  the  two  most  important  forms  in  which  this 
asymmetry  shows  itself,  cause  a  lai'ge  percentage  of  spurs  and  deviations  of 
tlie  septum.  Trauma  may  act  in  connection  with  these  two  causes  oi-  may 
act  alone. 

Classes  of  Dkvi.vtions. — The  upi)er  jjorder  of  the  vomer  is  the  weak  line 
of  the  septum.  Mo.st  of  the  deviations  due  to  asymmetry  of  growth  have  this 
line  for  their  long  axis.  In  such  deviations  the  a.xis  is  horizontal.  The  septum 
folds  upon  itself  as  the  fingers  close  upon  the  upright  palm.  The  other  devia- 
tions have  their  own  axis,  roughly  speaking,  vertical.  Such  deviations  arc 
usually  due  to  trauma.  They  are  found  in  the  anterior  part  of  the  quadrangular 
cartilage  just  within  and  blocking  the  vestibule.  The  cartilage  bends  upon 
itself  and  makes  a  sharj)  rectangular  knuckle. 

Thk.\t.mi;\t  of  Di;\iati()Ns  ofthk  Skitim  in  General. — The  best  operation 
for  de\nations  of  the  se])tum  is  the  resection  of  the  deformitj-  subniucously.  In 
theory  the  ojieration  is  simple,  but  in  practice  it  is  almost  always  long  and  often 
very  difficult.  The  basal  idea  of  the  operation  is  to  make  an  incision  on  one  side 
of  the  sejitum,  through  the  mucous  membrane,  down  to  the  cartilage,  and  then 
to  separate  the  mucous  membrane  from  the  surface  of  the  cartilage  involved 
in  the  de\'iation.  After  the  mucous  membrane  has  been  elevateil  from  one  side 
of  the  septum,  it  is  then  elevated  from  the  other  by  making  an  incision  through 
the  cartilage  to  the  under  surface  of  the  opposite  mucous  membrane,  but  not 
through  it,  and  raising  this  mucous  membrane  without  perforating  it.  When 
the  mucous  membrane  is  elevated  from  the  two  sides  of  the  septum  over  the 
deformity,  the  loosened  mucous  membrane  is  held  away  from  the  septum  with 
an  appropriate  speculum,  and  the  cartilage  and  the  bone  of  the  septum  are 
removed  wherever  they  are  out  of  line.     A\'ith  the  tleviation  removed,  the  two 
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sheets  of  iiiucous  lucnibraiu'  fall  together,  and  arc  held  in  position  for  a  daj-  or 
two  until  they  reunite.  Tlie  aim  of  the  operation  is  to  work  through  as  small  an 
incision  as  will  [jerniit  tlie  removal  of  the  deformity,  and  to  save  the  opposite 
mucous  membrane  intact.  The  danger  of  the  procedure  is  that  the  second 
mucous  memi)rane  will  be  perforated,  and  that  the  opening  will  come  opposite 
the  incision  in  the  first  one — the  result  of  which  will  be  a  pei-foration.  If  a 
perforation  occurs  in  the  anterior  part  of  the  mucous  membrane,  the  patient 
may  make  a  whistling  noise  when  he  breathes,  or  there  may  be  annoying  scab- 
bing about  the  hole.  A  perforation  in  the  posterior  part  of  the  septum  amounts 
to  but  little,  except  that  it  shows  that  the  technique  of  the  operation  was 
defective.  No  matter  how  much  care  may  be  exercised,  a  perforation  is  likely 
to  occur  in  a  small  percentage  of  cases.  Perforations  occur  oftenest  when  the 
operator  attempts  to  hurry  in  ordei-  to  make  the  operation  spectacular.  The 
operation  is  suitetl  to  all  classes  of  deviations. 

Age  at  which  the  Operation  Can  Be  Done. — The  operation  can  be 
performed  at  any  age  when  obstructive  symptoms  show  themselves. 
Until  the  period  of  growth  is  well  over — that  is,  until  fifteen  years  of  age — 
it  is  pi-obably  better  to  remove  only  as  much  of  the  septum  as  is  actually 
obstructing. 

Submucous  resection  of  septal  ileformities  has  now  been  performed  long 
enough  to  show  that  extensive  removal  of  the  septum  does  not  weaken  the 
bridge  of  the  nose.  Experience  has  shown  also  that  a  nose  which  has  been  so 
operated  upon  will  withstand  very  considerable  trauma  without  any  evil  con- 
sequences. In  many  cases,  after  the  removal  of  the  cartilage,  the  septum  seems 
to  stiffen  as  if  new  cartilage  or  new  fibrous  tissue  had  been  formed. 

Details  ok  the  Operation. — Amvsthesia.  —Nervous  patients  and  children 
should  be  operated  upon  under  general  ana-sthesia.  In  most  cases,  however, 
cocaine  anesthesia  is  employed.  Some  operators  use  cocaine  crystals  pure  and 
produce  anaesthesia  by  rubbing  them  over  the  nmcous  membrane.  I  cannot 
persuade  myself  that  this  is  safe.  Perfectly  satisfactory  anaesthesia  can  be  ob- 
tained by  swabbing  with  a  ten-per-cent  solution  of  cocaine  mixed  with  adrenalin- 
chloride  solution  of  full  strength.  The  adrenalin  seems  to  counteract  the  de- 
pressant effect  of  the  cocaine,  so  that  a  cocaine  solution  of  the  strength  named 
can  be  used  freely  throughout  a  long  operation.  It  is  a  good  plan,  in  the  inter- 
val of  ten  minutes  or  more  during  which  the  instruments  are  boiling  and  the 
operating  table  is  being  spreail,  to  put  a  cigarette  of  cotton  (saturated  with  the 
cocaine-adrenalin  solution)  in  either  nostril  of  the  patient,  so  that,  by  the 
time  the  operator  is  ready  to  start,  the  mucous  membrane  is  completely 
blanched. 

Position  of  the  Patient. — The  i)aticnt  can  be  operated  upon  in  the  sitting  or 
in  the  half-sitting  position.  The  half-sitting  position  upon  the  usual  adjustable 
operating  table  is  the  best  for  most  cases.     The  patient  in  the  half-sitting  posi- 
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titin  is  niiicli  less  liahli- to  faint,  Uitii  tiic  patient  .-^ittiiif;  liail  iipiiuiit,  tli<'  opcra- 
torsces  tin-  upper  ])art  of  tiie  septum  l)etter  tiian  the  lower  part.  If,  therefore, 
there  is  a  hirfie  l)asai  spur,  it  is  lietti'r  to  seat  the  patient  fully  uprijrht  while 
work  is  being  clone  upon  the  lower  part  of  the  septum. 

///i(miHa/(W(.— Refleeted  light  from  the  head  mirror  will  answer  fur  the 
anterior  part  of  the  septum,  hut  this  will  not  illuminate  the  po.-;terior  i)art  as 
well  a.s  the  Kirstein  foreiieati  light.  If  (lie  forehead  iamj)  is  used  throughout 
the  whole  of  the  o])eration  it  gets  \eiy  hot.  (lood  light  is  essential  because 
the  eye  speedily  Ijecomes  very  tired.  There  is  no  operation  which  is  more 
fatiguing  both  for  the  operator  and  for  the  i)atient,  .so  that  anything  which  will 
shorten  it  .should  be  procured  and  u.sed.  For  shortening  the  operation,  an 
assistant  is  of  the  greatest  service.  He  can  swab  and  retract  the  ala-  when 
necessary,  and  can  use  the  mallet  if  the  o])erator  wishes  to  employ  the  chisel 
for  the  removal  of  a  basal  spur.  It  helps  greatly  also  to  ha\-e  some  fifty  swabs 
pn'viously  made  up.  The  swab  handles  can  be  of  metal  or  of  wood.  If 
they  are  of  wood,  there  is  no  necessity  for  saving  them.  .\n  adjustable  instru- 
ment table,  which  can  be  ])laced  over  the  patient's  che.st,  and  upon  which  are 
arranged  the  instruments  in  active  use,  .serves  to  keep  the  instruments  fiom 
falling  upon  the  floor,  as  they  are  prone  to  do  if  they  are  placcii  upon  the  linasl 
of  the  patii'iit. 

Lengtiiof  the  0])eralio)i. — An  hour  is  a  shoit  time  for  the  correction  of  an 
extensively  deviated  septin'ii.  More  often  the  time  is  an  hour  and  a  half  or 
even  two  hours. 

The  Side  <>}  the  A'o.se  in  which  the  Operation  Is  Carried  Out. — Most  ojierators 
make  the  initial  incision  through  the  mucous  membrane  in  the  nostril  where 
the  convexity  of  the  deviation  occurs.  Since  the  majority  of  operators  are  right- 
handed,  if  the  convexity  of  the  deviation  is  slight  and  is  situated  in  the  li'ft 
nostril,  it  is  .still  the  better  plan  to  work  from  the  right  nostril. 

The  Forms  of  the  Incision  throw/h  the  Mucous  Memhrane. — There  are  two  forms 
of  incision  through  the  nuicous  membrane:  the  buttonhole  incision,  and  the 
Hap  or  T-shaped  incision.  The  buttonhole  incision  is  best  adapted  to  devia- 
tions which  have  gradually  .sloping  .sides,  and  in  which  the  concavity  iloes  not 
make  a  marked  \',  and  the  convexity  is  not  crowned  by  a  large  or  sluu])  spur. 
The  more  experience  the  operator  aci|uires,  the  more  he  can  do  through  the 
buttonhole  incision.  Sonic  operators  pride  themselves  on  the  fact  that  they 
use  this  form  of  incision  to  the  exclusion  of  any  other.  This  is  jjoor  practice 
for  the  beginner,  and  often  it  is  not  woilh  while  for  the  older  opeiator  to  adhere 
too  closely  to  one  form  of  incision.  Time  can  be  .saved  and  many  ])erforation.s 
avoided  if  the  flaj)  method  of  making  the  incision  is  employed  in  all  cases  of 
large  spurs  with  deviations,  as  well  as  in  other  cases  in  which  difficulty  is  experi- 
enced in  separating  the  mucous  membrane  or  in  which  the  mucous  membrane 
is  found  to  be  very  thin.     The  operator  never  should  wait  until  he  is  tired  and 


DISEASES   OF  THE   NASAL   (AWJTIES. 


78 


nervous  before  obtaining  sufficient  operating  room  Ijy  enlarging  liis  incision. 
The  great  majority  of  perforations  are  made,  at  the  end  of  the  operation,  liy  a 
tired  operator  working  in  too  narrow  a  space. 

InHtrwnents. — A  bewildering  number  of  instrumenls  have  been  invented  for 
this  (iperatiou.  In  reality,  but  few  instruments  are  necessary.  Naturally, 
some  of  these  are  of  special  pattern.  After  a  short  time  every  operator  finds  out 
wliat  instruments  best  suit  his  hand  and  his  method  of  working.  The  essential 
instruments  are  a  short  knife,  an  eleva- 
tor for  raising  the  mucous  ■  membrane,  a 
long-bladed  speculum,  a  thin-bladed 
conchotome  for  dividing  the  cartilage, 
a  thick  conchotome  or  jjunch  for  work 
u])on  th(^  bone,  and  a  small  chisel  with  a 
long  handle. 

The  following  special  instruments  are 
tlie  ones  used  by  the  writer:  The  Allen- 
Ileffernan  self-retaining  wire  speculum, 
the  author's  adjustable  wire  speculum 
(Figs.  62  arid  63),  Ballenger's  swivel  knife, 
Jansen's  thin-bladed  forceps,  Freer's 
bcine-punch  and  one  of  his  small  rect- 
angular knives,  and  the  Killian  bent 
needle.  There  are  many  forms  of  eleva- 
tors 
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KiG.  62. — .Author's  .•Vdjustable  Wire-bladeil 
Speculum,  for  Submucous  Resection  of  the 
Septum. 

Fig.  63. — Author'.s  .Adjustable  Wirc-bladcd 
The  operator  gets  used  to  one  kind       Speculmn,  sliowing  iii.inner  of  atljustiuK   tlic 
,  n      1  1  T      •  blades. 

and  generally  keeps  to  that.     It  is  essen- 
tial that  the  elevator  should  not  be  too  small,  and,  esi)ecially,  that  it  should 
not  be  small  and  at  the  same  time  pointed.     I  use  almost  entirely  a  small 
dermal  curette. 

General  Remarks. — It  should  be  remembered  that  the  mucous  membrane 
over  the  summit  of  the  convexity  of  the  deviation  or  over  the  crest  of  a  si")ur 
is  very  thin  and  most  easily  perforated  at  these  jtoints.  The  nnicous  mem- 
brane is  firmly  adherent  to  the  periosteum  beneath  it,  and  can  Ik'  separated 
from  it  only  with  difficulty.  The  mucous  membrane  and  the  periosteum  can 
b(^  readily  separated  from  the  cartilage  if  the  periosteum  is  completely  cut 
through  and  the  elevator  is  carried  back  between  the  periosteum  and  the  cartilage 
or  bone.  In  the  small  piece  of  fleshy  septum  which  makes  the  tip  of  the  nose 
below  the  anterior  edge  of  the  quadrangular  cartilage — the  subscptum.  as  it 
is  called— it  is  hard  to  get  the  i^eriosteum,  or  rather  the  perichomlrium,  to  ])ecl 
from  the  cartilage.  Perhaps  the  most  common  mistake  made  by  operators 
is  not  to  cut  through  the  perichondrium  completely,  and  to  begin  the  elevation 
of  the  mucous  membrane  supposeiUy  from  the  cartilage,  but  in  reality  from  the 
perichondrium.     Whenever  the  elevation  of  the  mucous  membrane  goes  hard, 
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tlif  oiicrator  sIkhiM  make  sure  thai  tlic  elevator  is  lietweeii  tlie  earlilafie  and  tlie 
IH'richondriiiiii,  not  between  tlie  periehondriuni  an<l  the  mucous  nienihrane. 
The  object  of  the  opemlion  is  to  obtain  free  breatliiMg.  not  to  secure  an 
ideally  straight  septum.  Operations  are  often  needlessly  proltm'^ed  in  order 
to  ol)tain  a  pretty  result.  Remove  tlie  amount  of  cartila-ie  that  olislructs, 
anil  then  stop. 

The  Buttonhole  Incision. — The  buttonhole  incision  is  best  ailapte<l  for  .sym- 
niotrieal  ileviations  not  crowned  with  spurs.  The  more  anterior  the  location  of 
the  deviation,  the  easier  is  it  to  remove  the  projecting;  pcirtinn  tliroufjh  this  form 
of  incision. 

I'oKMs  OF  l)i;vi.\Ti()N  t)K  TiiK  Ski'TIM. — o.  Devidtiiiii  <ij  Ihc  Aiilcriiir  Edije 
of  the  Quddranijulnr  Cnrlilage.— In  this  tleforniity  the  anterior  edge  of  the 
quadrangular  cartilage  is  .seen  projecting  into  the  vestibule  to  one  side  of  tlie 
median  line.  Often  tiie  tiji  of  th<'  nose  is  sligiitiy  displaced  by  the  cartilage  to 
the  other  side. 

Operation. — Tlie  tip  of  the  nose  is  strongly  displaced  to  one  side,  so  that  the 
edge  of  the  deviated  cartilage  stamls  out  prominently.  An  incision  half  an  inch 
in  length  is  made  along  the  edge  of  tlie  cartilage,  through  the  mucous  membrane 
and  down  to  the  cartilage.  Then  the  mucous  membrane  is  elevated  from  both 
siiles  of  the  cartilage  well  beyond  the  deviation.  If  difliculty  is  experienced  in 
elevating  the  mucous  membrane,  the  in'iicliondrium  should  be  loosened  with 
a  few  touches  of  the  knife.  \\'hen  the  sejiaration  is  completed  the  mucou.s 
membrane  is  held  away  from  the  cartilage  by  slipi)ing  the  blades  of  the  wire 
speculum  through  the  incision,  one  blade  on  one  side  of  the  cartilage  and  one 
jn  the  other.  The  blades  of  the  speculum  are  then  spread  and  the  mucous 
uiembrane  is  thus  kept  out  of  the  way,  so  that  the  cartilage  can  be  removed 
with  the  Jansen  forceps  or  the  swivel  knife.  When  a  .sufiicient  amount  of  carti- 
ligc  has  been  removed,  the  mucous  membrane  is  allowed  to  fall  back  into 
place,  and  the  incision  is  closed  with  one  or  two  horsehair  sutures.  Both  sides  of 
tiie  nose  are  packed  with  cigarettes  of  cotton  wrapjjed  in  Cargilc  membrane, 
lijth  nostrils  are  packeil,  in  order  to  hold  the  two  sides  of  the  mucous  mem- 
brane in  Bontact,  and  thus  to  jjrevent  the  formation  of  a  luematonia  between 
them.  The  packing  on  the  .side  which  has  not  been  oiicrated  upon  is  taken  out 
in  twenty-four  hours,  while  that  on  the  other  side  is  allowed  to  remain 
for  forty-eight  hours.  Aside  from  the  removal  of  the  stitches,  there  is  no 
after-treatment  beyond  the  mere  act  of  swabbing  out  the  nose  from  time 
to  time.  Healing  is  usually  comiilete  by  the  end  of  a  week.  It  takes  about 
two  or  three  weeks,  however,  for  the  tissues  to  shrink  into  their  final  shape 
and  position. 

b.  A  Symmetrical  Deviation  Not  Involving  the  Anterior  Edge  of  the  Quadrangu- 
lar Cartilage. — The  majority  of  deviations  do  not  extend  to  the  anterior  edge  of 
the  quadrangular  cartilage,  but  are  situated  just  within  or  beyond  the  vestibule. 
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Tlioy  include  tlic  posterior  two-thiiils  of  tiic  ciirtiiage,  and  extend  a  variable 
distanee  over  the  bony  septun). 

Operation. — In  such  cases  it  is  not  necessary  to  make  the  incision  over  the 
anterior  edge  of  the  quadrangular  cartilage.  The  incision  is  generally  made 
about  a  (|uarter  of  an  inch  back  of  this  point,  so  that  a  little  of  the  anterior  part 
of  the  cartilage  is  left.  Operators  are  still  timid  about  taking  away  the 
cartilage  as  far  forward  as  its  anterior  border;  they  fear  that,  if  they  do  this, 
the  tip  of  the  nose  will  fall.  The  incision,  then,  in  the  usual  case,  is  made 
within  the  vestibule,  just  in  front  of  the  deviation.  The  steps  of  the  opera- 
tion are  as  follows: — An  incision,  half  an  inch  in  length  and  penetrating  only  as 
far  as  to  the  cartilage,  is  made  obliquely  upward  through  the  mucous  membrane 
and  the  perichondrium.  This  incision  should  be  carried  to  within  a  quarter  of 
an  inch  of  the  bridge.  When  it  has  been  completed,  the  muco-perichondrium 
should  be  carefully  raised  from  the  cartilage.  Whenever  difficulty  is  experienced 
in  elevating  the  mucous  membrane,  a  few  strokes  with  a  small  knife  are  made 
in  order  to  free  it.  This  elevation  or  separation  of  the  mucous  membrane  should 
b(^  carrietl  on  slowly.  It  often  proves  to  be  the  longest  and  the  most  trying  part 
of  the  operation.  As  the  elevation  of  the  mucous  membrane  approaches  the 
summit  of  the  deviation  on  the  convex  side,  great  care  should  be  used,  since  the 
mucous  membrane  at  this  point  is  thin  anfl  often  is  adherent.  If  the  deviation 
is  marked  it  is  well  not  to  attempt  to  elevate  the  mucous  membrane  beyond  the 
crest  of  the  deviation  until  later,  when  some  of  the  cartilage  has  been  removed. 
After  the  sepai-ation  of  the  mucous  membrane  of  one  side  has  been  carried  to 
the  summit  of  the  deviation,  the  mucous  membrane  of  the  other  side  should 
be  elevated.  The  opposite  mucous  membrane  is  reached  by  an  incision  through 
the  cartilage.  There  is  great  danger,  in  making  the  initial  incision  through 
the  cartilage,  of  perforating  the  mucous  membrane  beyond.  This  is  a  very  an- 
noying occurrence,  because  it  is  almost  always  followed  by  the  establishment 
of  a  {)ermanent  perforation,  and  a  perforation  in  the  anterior  part  of  the  sep- 
tum nearly  always  causes  a  whistle  when  the  patient  breathes.  At  the  very 
beginning,  therefore,  the  operator  should  find  out  whether  the  cartilage  is  thick 
or  thin,  and  act  accordingly.  The  incision  through  the  cartilage  is  generally  a 
repetition,  in  position,  size,  and  shape,  of  the  incision  through  the  mucous  mem- 
l)rane.  The  cartilage  is  cut  partially  through  with  a  knife,  the  incision  being  nuule 
on  a  slant.  Then  the  remaining  part  of  the  cartilage  is  broken  through  with  a 
dull  elevator  or  with  a  small  curette,  until  the  opposite  mucous  membrane  is 
reached.  When  the  initial  incision  in  the  cartilage  has  been  completed,  the  ele- 
vator is  placed  in  it  and  the  mucous  membrane  is  slowly  and  carefully  elevated 
from  the  off  side.  Tlie  elevator  should  be  held  as  nearly  parallel  as  possible  with 
the  septum.  The  progress  of  the  work  of  separation  can  be  felt  by  the  little 
finger  in  the  nostril,  or  can  be  seen  by  turning  the  patient's  head  to  one  side 
and  looking  into  the  nose.     The  separation  is  effected  more  easily  on  the  concave 
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sidi'  of  till'  ilcviation  tliaii  <>ii  llic  comvcx  side.  ^\  hen  lialf  an  iiicli  or  so  uf  the 
iMiicDiis  iiiciuliranc  on  the  off  side  has  Ih'cm  elevated,  it  is  time  to  ix'^riii  llie 
removal  of  tlie  cartilage.  In  the  early  days  of  suhniucous  resection  of  tiie 
septum  it  was  the  aim  of  the  operator  to  remove  as  large  a  ]iiece  of  cartilage 
atone  time  iis  possible.  The  ca.se  with  wliicli  the  swivel  knife  will  remove 
cartilage  was  respon.sihle  for  this  feeling,      in   indci-.   tlier(  Imv.   |u  ivmovr  as 

much  cartilage  as  possible  at  one  time,  the  elcxali f  tiie  niucnu<  iii(iiil)r:ine 

was  carrie<!  far  hack.  To  accomplisli  so  extensive  a  separation  of  the  mucous 
mcmlirane  it  was  iK'ces.sary  to  go  over  and  Ixyond  the  summit  of  tiie  crest 
of  the  ilcviation.  The  mucous  membrane  is  usually  thin  at  this  point 
ami  is  easily  perforated.  Then,  besides,  it  is  haid  to  elc\atr  the  nuicous 
membrane  beyond  the  sununit  of  the  deviation,  owing  to  the  fad  that  the 
cartilage  at  this  point  dips  away  from  the  line  of  the  elevatoi'.  I'or  these 
two  reasons  a  very  extensive  elevation  of  the  mucous  membrane,  for  tiie  pur- 
pose of  removing  a  large  piece  of  cartilage,  often  produces  a  jierforat ion.  It  is 
a  good  rule  never  to  elevate  the  mucous  membrane  beyoml  the  crest  of  a 
sharp  ilcviation,  but  to  elevate  up  to  this  and  then  to  remove  the  cartilage  to 
the  same  point.  When  this  is  done  the  room  gained  makes  it  much  easier  and 
safer  to  elevate  the  mucous  membrane  at  the  crest.  Heyond  the  crest,  when 
this  plan  is  followed,  the  cartilage  is  again  removed,  a  small  iiiece  at  a  time, 
until  the  downward  slope  of  the  deviation  is  reached.  Here  the  separation  of 
the  nmcous  membrane  progresses  much  more  easily,  and  it  is  safe  to  elevate 
over  a  larger  area.  .\s  the  cartilage  and  the  thin  anterior  u])per  border  of  the 
vomer  are  comparatively  ea.sy  to  remove,  the  deformity  of  the  upper  part  of 
the  septum  should  be  removed  first,  and  the  operator  should  at  once  work  far 
enough  back  to  remove  the  deformity  entirely,  bven  if,  in  doing  this,  he  reaches 
the  choana.  If  the  ui)pcr  part  of  the  deviation  is  removed  first — in  other  words, 
if  the  easy  i)art  of  thi'  ojieration  is  done  first — the  hardest  part,  the  remo\al  of 
the  crest  of  the  superior  maxillary  bone  and  of  the  j)alate  bone,  will  !"•  left  for 
the  last — tliat  is,  until  the  greatest  amount  of  room  has  been  gained  (nv  wmking 
that  can  be  obtained.  In  working  downward  toward  the  crest,  as  the  lowei-  edge 
of  the  cartilage  is  reached,  it  is  often  jjossiblcto  pry  the  remaining  strip  of  car- 
tilage from  its  bed  in  the  crest  by  putting  a  small  ele\-ator  or  curette  under  its 
lower  eclge  and  forcing  it  ui)ward.  The  se])aration  of  the  mucous  meinlnane 
from  the  two  sides  of  the  maxillary  crest  is  the  next  stage  in  the  operation. 
This  is  often  difficult  to  accomplish  l)ecau.so  the  mucous  membrane  is  gener- 
ally firmly  adherent  over  the  crest,  and  the  crest  is  usually  bent  sharply  to  one 
.side.  Dissection  with  a  small  knife  .should  replace  blunt  di.ssection  whenever 
difficulty  is  experienced  in  separating  the  mucous  membrane  from  its  attach- 
ments.    The  small  knives  of  Freer  are  very  serviceable  for  this  work. 

The  elevation  of  the  mucous  membrane  from  both  sides  of  the  maxillary  crest 
should  be  persisted  in  until  the  crest  is  perfectly  bare  on  either  side  and  stands 
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uj)  naked  iuid  t'lvi'.  To  accomplish  this  rc([uircs  tiiiic  and  patience.  Init  this 
part  of  the  operation  must  not  be  shghted.  ^^'llen  tlie  maxillary  crest  is  free 
of  mucous  membrane  for  the  whole  length  of  the  deviation,  the  crest  can  Ik- 
bitten  off  by  a  strong  punch.  The  punch  does  not  bite  well  on  the  anteri'u- 
part  of  the  crest;  hence,  for  this,  the  chisel  is  often  the  nioi'e  serviceable 
iiistnunent.  If  the  punch  or  the  chisel  is  not  used,  the  base  of  the  ci'cst  can  bi^ 
sawed  through  with  the  ordinary  nasal  saw,  and  the  crest  wrenched  olT  with 
the  Jansen  forceps.  The  thin  anterior  edge  of  tlie  vomer  is  readily  twisti-d  off. 
Those  operators  who  make  siieed  a  prime  rccjuisite  are  accustomed  to  wrench  out 
the  greater  part  of  the  bony  deviation.  Before  this  i)rocedure  is  employed  the 
operator  must  be  sure  that  the  mucous  membrane  is  elevated  well  beyond  the  part 
of  the  septum  to  be  removed.  If  the  mucous  membrane  is  attached  to  the  frag- 
ment which  is  twisted  out,  there  is  great  danger  that  it  will  tear  a  large  hole  in  the 
mucous  membrane.  It  is  a  fact,  however,  that  the  more  experienced  an  operator 
is,  the  more  often  will  he  be  able  to  resort  to  this  somewhat  harsh  method  of 
operating,  and  thus  shorten  the  operation  and  yet  not  make  perforations.  The 
beginner  in  submucous  resection  of  the  septum  should  employ  this  twisting 
procedure  with  caution.  When,  in  the  progress  of  the  operation,  the  actual 
resection  of  the  posterior  part  of  the  septum  is  begun,  the  patient  generally 
ciimiilains  of  considerable  pain.  Up  to  this  point,  however,  there  seems  to  be 
but  little,  if  any,  pain.  From  time  to  time,  in  the  course  of  the  o|)ei-ation,  the 
speculum  is  taken  out  and  the  two  layers  of  the  mucous  meml)i-ane  are  laid 
together  in  order  to  see  how  much  of  the  obstruction  remains,  ^^■hen  the 
operation  has  been  carried  far  enough  to  remove  the  obstruction  it  may  be 
considered  as  complete,  even  if  an  ideally  straight  septum  has  not  l)een  ob- 
tained. The  tendency  to  keep  on  Ijeyond  this  point,  for  u'sthetic  reasons,  is 
to  b(>  discouraged. 

Tlie  deviation  removed,  the  blood  is  swabbed  from  between  the  two  layers 
of  the  mucous  membrane  and  they  are  approximated.  If  the  initial  incision 
is  far  forward,  a  stitch  or  two  of  horsehair  can  be  put  in  with  the  bent  needle. 
As  a  rule,  tills  is  not  necessary,  because  the  packing  holds  the  edges  of  the 
incision  together  sufficiently  well.  The  nose  is  then  packed  with  cigarettes  of 
cotton  or  of  gauze  wrapped  with  Cargile  nn'mbrane.  As  these  are  in.serted  the 
mucous  membrane  is  held  in  position  by  one  blade  of  the  wire  speculum,  the 
other  blade  being  withdrawn.  Three  cigarettes  are  all  that  are  necessary  for 
the  side  that  has  been  operated  upon,  and  two  for  the  other.  It  is  well  to  pack 
the  off  side  in  order  to  keep  the  raw  surfaces  of  the  two  miicous  membranes  in 
contact,  so  that  a  ha-matoma  shall  not  form  between  them.  The  packing  is 
taken  out  from  the  side  which  was  not  operated  upon  at  the  end  of  twenty-four 
hours,  while  finiii  that  upon  which  the  ojieration  was  performed  it  is  removed 
only  after  the  lapse  of  forty-eight  houis.  It  is  very  much  better  that  the  patient 
should  be  in  a  hospital  for  this  length  of  time,  because  lUiring  this  period  there  is 
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inodn-atc  daugiT  tlial  l)lt'ftliii}:  may  occiir.  Wliilc  tlic  nasal  packiiit;  is  in  jihu-o 
the  |)atirnt  is  unc(iinf()rtal)lc  and  (iftcii  coiiiplains  of  scvcic  headache.  The 
lieadaelie  is  osiM-eialiy  severe  and  lasting  if  the  resection  of  (he  septum  has 
extended  high  up  and  well  l.aek.  An  pxtensivo  resection  of  the  septum  is  not 
an  fiperation  that  one  may  do  as  a  routine  afTair  in  his  oflice  and  then  send  the 
patient  home.  Kxperience  has  .sjiown  that  many  patients  are  consideralily 
exliausted  l)y  it  for  .several  <  lays.  It  is  much  better,  therefore,  to  put  the  jiatient 
at  once  to  l)ed  and  to  keep  him  there  fora  dayor  two, as  may  seem  desirahlc. 

Submucous  Resection  with  the  I-'laj)  or  T-shape(|  Incision.  — If  (lie  operator 
finds  that  he  has  difficulty  in  elevating  the  mucous  membram  ,  or  liiat  the  single 
inci.sion  does  not  allow  him  to  get  round  a  sliarp  .sjuu-  readily,  he  should  lose  no 
time  in  obtaining  the  nece.s.sary  amount  of  space  by  making  an  incision  which 
shall  run  horizontally  from  the  ba.se  of  the  vertical  one.  Often  it  is  suflicient 
to  carrv  the  horizontal  incision  only  half  way  back  on  the  s|)ur,  t!ie  jjosterior 
lialf  of  the  resection  being  done  with  both  sides  of  the  nuicous  membrane  intact. 
In  those  cases  in  which  a  long  and  conspicuous  spui-  crowns  the  deviation,  much 
time  can  be  .saved  if  the  buttonhole  incision  is  given  up,  and,  in  its  place,  two  in- 
cisions are  made — one  running  horizontally  along  the  crest  of  t  he  sjiur,  and  a  sec- 
ond one  running  ol)li(iuely  upward  from  the  forward  part  of  the  horizontal  imi- 
ion.  This  last  incision,  wiiich  runs  in  nearly  a  vertical  direction,  is  ma<le  just 
in  front  of  the  beginning  of  the  s|]in-.  These  two  inci.sions  allow  a  flap  of  nmcous 
membrane  to  be  turned  up  fioni  the  surface  of  the  spur.  The  disadvantage  of 
the  Hap  is  that  it  slirinks  and  h  aves  a  small  line  of  granulations.  To  my  mind 
this  objection  is  of  little  importance.  A  real  disadvantage  of  the  Hap  is  that  it 
makes  it  practically  imperative  that  the  op])()site  mucous  membrane  be  kejit 
intact.  .\  perforation  in  the  opposite  mucous  membrane  has  to  be  very  fortu- 
nately placed  not  to  come  opposite  the  long  incision  made  for  the  raising  of  the 
Hap.  A  tear  which  is  opposite  this  incision  becomes  the  site,  ultimately,  of 
a  permanent  perforation. 

Unless  I  desire  to  cover  up  a  ]»'rl'oralion  in  tiie  (i])posite  mucous  membrane, 
I  do  not  attempt  to  keeji  the  Hap  in  a  position  favorable  for  healing  by  placing 
.sutures  through  it.  In  the  ordinary  ca.se  the  nasal  packing  holds  it  suHiciently 
well.     The  after-treatment  is  the  .same  as  when  the  buttonhole  incision  is  used. 

Whenever  the  axis  of  the  deviation  is  per])endicular  and  the  crest  of  the 
deviation  is  sharp,  it  is  a  good  plan  to  make  the  vertical  incision  just  in  fiont  of 
the  crest  of  the  deviation  and  parallel  with  it,  and  to  begin  the  removal  of  the 
cartilage  by  taking  out  the  po.sterior  half  of  the  deviation  first;  that  is.  to  begin 
by  going  downhill  instead  of  beginning  at  the  foot  of  the  hill  and  going  up.  By 
adopting  this  procedure  the  ojierator  is  working  almost  parallel  with  the  two 
layers  of  mucous  membrane  instead  of  working  at  an  angle  with  them,  and  lie 
does  not  have  the  crest  of  the  tleviation  tf)  tuin.  In  order  to  reach  the  front 
half  of  the  deviation  a  ba-sal  incision  is  made  running  anteriorly,  and  the  mucous 
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ni('nil)ranc  is  i-ctracted  forwanl.  The  cartilage  is  then  cut  througli  at  tlie 
antciior  limit  of  the  de\iation  and  romnvcd.  By  adopting  this  method  I  have 
found  it  easier,  in  these  difficult  cases,  to  get  a  good  start,  and  at  the  same  time 
I  June  avoided  many  perforations. 

Three  points  in  the  operation  of  submucous  resection  of  the  septum  should 
alwaj's  be  kept  in  mind,  ^^z.,  to  elevate  the  mucous  membrane  carefullv  and 
thoroughly,  to  use  sharp  dissection  wlicu  blunt  dissection  fails  to  elevate  the 
mucous  membrane  readily,  and  to  re-enforce  tlie  vertical  incision  by  a  basal 
incision  whenever  the  vertical  incision  does  not  give  sufficient  room  for  accurate 
vision  and  for  a  degree  of  retraction  of  the  opjjosing  mucous  membranes  that 
will  afford  ample  space  for  operating.  The  \crtical  incision  should  be  carried 
well  up  toward  the  bridge  of  the  nose.  By  following  this  suggestion  one  may 
often  avoid  the  necessity  of  making  tlie  horizontal  incision.  Never  prolong 
an  operation  simply  for  the  gratification  of  obtaining  a  perfectly  straight 
septum.     Remove  the  obstructing  part  of  the  septum  and  stop. 

Complications  of  Oper.atiae  Tre.\tment  of  Deviations  of  the  Septiai. — 
The  first  and  most  common  complication  of  submucous  resection  is  the  forma- 
tion of  a  ha'inatoma  between  the  two  layers  of  the  mucous  membrane.  Packing 
both  siiles  of  the  nose  generally  prevents  the  production  of  this  lesion.  Most 
hu'matomata  do  not  become  infected.  A  hicmatoma  is  discovered  by  noticing 
that  tlie  septum  bulges  and  that  the  swelling,  when  touchetl  with  a  ])robe, 
conveys  to  the  hand  a  sensation  of  something  soft  and  bogg\\  When  such  a 
swelling  is  found,  the  incision  in  the  mucous  membrane  should  be  opened  and 
the  blood  let  out.  Unless  the  blood  has  become  infected,  it  is  not  neces.-^ary 
to  keep  the  incision  open  for  drainage;  if  it  has  become  infected,  a  wick  should 
be  used  for  two  or  three  days  in  order  to  provide  drainage.  An  infected  ha>ma- 
toma  gives  severe  headache  and  but  little,  if  any.  fever.  Should  there  be  much 
increase  of  body  temperature,  it  would  suggest  a  meningeal  infection. 

Perforations  of  the  Septum.— The  thickness  of  the  cartilage  of  the  septum 
and  the  thirkness  of  tln'  mucous  membrane  should  be  ascertained  at  the  very 
beginning  of  any  operation  upon  the  septum,  and  the  operator  should  use  e.xtra 
care  if  he  fintls  that  both  are  thin.  An  idea  of  the  thickness  of  the  cartilage 
can  be  gained  by  feeling  of  it  and  by  manipulating  it;  the  thickness  of  the 
mucous  membrane  is  ascertained  when  the  initial  cut  is  made  through  it.  When 
the  first  cut  is  made  through  the  cartilage  in  order  to  gain  access  to  the  opposite 
mucous  membrane  for  the  juirpo.se  of  elevating  it,  the  nuicous  membrane  is 
occasionally  perforated.  When  this  happens,  the  best  thing  to  do  is  to  make  a 
new  incision  tin-ough  the  cartilage,  a  millimetre  or  two  further  in,  ami  to  leave 
the  cartilage  in  place  at  the  point  of  the  perforation  to  act  as  a  cartilaginous 
stopper.  At  any  point  where  a  perforation  is  made,  it  will  often  be  possible 
to  close  it  permanently  if  it  can  be  managed,  in  one  way  or  another,  to  bring 
cartilage  over  the  hole.   As  a  rule,  suturing  a  perforation  is  not  successful.   The 
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l.cst  iiictlioil  of  iill,  wlific  it  call  lu' fiii|>l(iyc<l.  is  to  siituiv  tlif  intacl  niui'uus 
iiiciiilirani'  of  the  oitpositc  siilc  over  tiic  iicrfoiatinii. 

Ilcalftl  pcrfoiations  wliicli  arc  located  in  tlic  iiostciior  jiart  of  the  scptuin 
an-  Ix'ttcr  left  alone:  those  which  are  locateil  anteriorly  are  very  hard  to  close. 
The  method  which  calls  for  the  sinii)]est  techni(iue  and  probably  is  a.s  .successful 
a.s  any.  is  to  di.s.sect  a  laij;e  flaj)  of  mucous  membrane  from  the  lower  part  of  tlie 
septum  and  the  floor  of  tlie  nose  and  In  liiin  it  up  ami  suture  it  over  the 
lieifniation. 

Sepsis  of  the  Nose  after  Nasal  Operations.— .Sep.si.s  of  the  no.se  after  nasal 
operations  is  not  .so  coiiuuon  to-day  as  it  was  when  the  cru.shiiif;  ojierations 
for  the  correction  of  deformities  of  the  seiituiu  were  in  vo-jue.  .\ny  rajiffcd  cut 
in  the  mucous  membrane  of  the  nose  is  found,  on  the  .second  day,  to  be  covered 
with  a  closely  adhering  white  membrane.  There  is  swelling  of  both  turbinates 
projiortionate  to  the  amount  of  trauma  inflicled  at  tlie  operation.  If  liie 
ojierative  wouiul  tloes  not  become  infected,  this  white  meml)rane  gradually 
dears  up  within  four  or  five  clays.  When,  luiwcver,  it  iloes  becduu'  infected,  the 
membrane  spreads  over  the  turbinates  and  blocks  the  nose  on  tlie  o|ieialed  side, 
am!  an  irritating,  iialf-bloody,  half-sorous  .secretion  runs  fnm:  the  nostril  and 
redilens  and  excoriates  the  u])per  lip.  The  patient  complains  of  severe  heail- 
ache,  and  ha.s  constitutional  .symptoms of  sepsis  which  are  much  like  the  general 
.symi)toms  of  influenza.  I'.sually  there  is  little,  if  any,  fever.  The  discharge 
from  the  nose  may  a.st!ume  a  purulent  character  and  have  an  offensive  odor,  but 
this  is  not  usual.  After  three  or  four  days  the  sanguineous  discharge  ilimin- 
islies,  and  there  is  less  iricmbrane  in  the  nose.  Unless  the  accessory  sinuses 
liecome  infected — and  it  is  only  in  rare  instances  tliat  they  iln  becmne  infected 
— the  virulence  of  the  sepsis  is  oxer  in  a  week,  and  tiie  nasal  ca\ily  gradually 
returns  to  its  normal  condition. 

Till'  oidy  treatment  is  to  keep  the  part  clean,  preferably  by  daily  cleansing 
wilhaswai).  When  the  turbinates  begin  to  contract  a  little,  the  nasal  cavity 
may  be  sprayed  or  the  douche  may  be  einijloyed.  .\  warm,  alkaline  s])ray, 
such  as  salt  solution,  is  the  best  for  this  purpo.se.  Great  caie  should  be  taken 
not  to  infect  the  mid<lle  ear  by  way  of  the  Eustachian  tube. 

Ijy-ipilas  rarely  fdllnws  an  o|)erati()n  on  the  deeper  parts  of  the  nose. 

Furunculosis  of  the  Vestibule.— I''uiimculo.sis  of  the  vestibule  of  the  nose  is 
an  annoying  and  connnon  form  of  localized  infection.  It  occurs,  as  a  rule,  within 
the  tip  or  about  the  inferior  margin  of  the  rim  of  the  vestibule.  It  is  started 
by  |)icking  and  infecting  the  no.se  at  these  points  or  by  the  common  practice 
of  pulling  out  the  long  hairs  which  project  from  the  vestibule.  In  some  jia- 
tients.  whenever  they  yield  to  the  temptation  to  inill  out  an  unsightly  hair 
instead  of  cutting  it  off,  a  small  boil  is  sure  to  result. 

When  the  boil  occurs  within  the  ti]),  the  nose  at  the  end  becomes  at  once 
fiery  red,  swollen,  and  very  tender.     The  jiain  and  the  disfigurement  are  out  of 
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propDrtioii  to  the  trifliiifi  cliaractiT  of  tlic  lesion.  After  a  few  days  the  boil 
breaks.  With  the  evacuation  of  the  pus  the  redness  and  the  swelling  subside 
as  rapidly  as  they  came.  Sometimes,  by  means  of  a  small  mirror  introduced 
within  the  vestibule,  one  may  see  the  head  of  the  boil.  When  this  can  be  done, 
it  is  well  to  open  the  boil  and  thus  shorten  the  course  of  the  disease.  It  is  only 
in  rare  cases  that  the  boil  points  externally  on  the  surface  of  the  nose.  'Whvn 
it  is  situated  in  the  rim  of  the  vestibule  it  is  just  as  tender  and  just  as  painful 
as  when  it  occurs  in  the  tip  of  the  nose.  With  the  boil  in  the  vestibule  the  upjx'r 
lip  is  much  swollen,  and  the  swelling  may  even  extend  upon  the  cheek.  Tiie 
treatment  is  the  usual  one  of  early  and  free  incision. 

Nasal  Adhesions. — The  danger  of  the  subsequent  formation  of  adhesions 
characterizes  all  operations  upon  the  interior  of  the  nose.  It  was  a  much 
conunoner  occurrence  in  the  days  of  rough  operating,  but  adhesions  still 
form,  despite  improved  modern  methods.  The  irritation  of  any  operative 
procedure  in  the  nose  causes  a  swelling  of  the  turbinates  and  a  temporary  l)lock- 
ing  of  the  nasal  cavity.  Owing  to  this  blocking  the  turbinates  lie  foi'  a  time 
against  the  septum.  If  the  mucous  membrane  of  the  turbinate  and  that  of 
the  septum  have  both  been  injured  in  such  a  niannci-  that  the  raw  surfaces 
eome  together,  an  adhesion  between  the  turbinate  anel  the  septum  is  almost 
sure  to  form.  The  extent  of  the  adhesion  is  directly  proportionate  to  the  size 
of  the  wound  in  the  nuicous  membrane.  A  .small  adhe.sion  rightly  placed  will 
block  nasal  breathing  and  nullify  the  gooil  which  was  expected  from  the  opera- 
tion. The  greatest  care,  therefore,  shoidd  be  taken  to  i)revent  the  foi-mation 
of  ailhesions. 

Some  years  ago,  when  the  nose  was  rather  freely  attackt'd  by  the  galvano- 
■cautery  antl  the  nasal  saw,  adhesions  were  common  antl  often  of  large  size.  Not 
infrequently  the  middle  meatus  was  obliterated  by  the  gluing  of  the  middle 
tui'binate  to  the  septum.  The  inferior  meatus  suffered  even  to  a  greater  degree. 
The  employment  of  hard-rubber  splints  for  holding  the  corrected  septum  in  line 
until  heahng  had  taken  place,  and  rough  packing  of  the  nose  with  gauze,  were 
also  responsible,  in  not  a  few  case.s,  for  the  formation  of  adhesions  between  the 
septum  and  one  of  the  turbinates.  In  severe  cases  of  hemorrhage  such  an  acci- 
dent was,  of  course,  excusable.  W'hh  modern  methods  of  packing  the  nose, 
however,  adhesions  should  be  rare. 

Treatment  of  N.\s.\l  Adhesions. — The  adherent  tissues  should  be  divided 
at  the  point  of  adhesion.  If  the  nasal  cavity  is  large,  these  tissues  should 
be  excised.  Great  care  is  necessary  in  doing  this,  in  order  that  the  mucous 
membrane  at  the  base  of  the  adhesion  may  be  injured  as  little  as  possible. 
Theoretically,  if  a  flap  of  nuicous  membrane  could  be  suturetl  over  the  sejital 
end  of  the  stump  of  the  adlu'sion,  and  another  one  over  the  turbinate  end  of 
the  stump,  there  would  lie  no  chance  for  the  adlu'sion  to  re-form.  If  the 
nasal  cavity  is  roomy  it  is  possible  to  accomplish  tliis, but,  despite  the  fact  that 
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itificnioiis  iiislruiiH'iits  have  hccii  recently  drviscil  for  tliis  iiui|m.sc,  the  trcliiii.|U(- 
of  scwiiif;  within  llic  nasal  cavity  miuircs  much  jjiacticc  in  order  ti)  inakr  llic 
opci-ation  successful.  In  a  small  in)se  it  is  im|)<)ssil)le  to  make  fjood  flajis  ul" 
mucous  membrane  and  to  sew  them  accurately.  As  llie  older  methods  of 
dealinfi;  with  adhesions  show  the  difliculties  encounleicd  in  U'ltinn  rid  of  tiiciii, 
I  will  describe  tluso  methods  here.  In  iIm'  .arliesl  i)nicnhnc.  ihe  adlicsion 
was  cut  or  excised,  as  the  case  mif;ht  l)e,and  liie  two  ends  of  tlic  adlnsion  were 
held  ai)art  by  .some  form  of  iia.sal  i>acUiii}i.  If  gauze  was  used  it  fastened  itself 
into  (he  raw  sm-faces,  and  when  it  was  ivniovrd  the  traction  nn  tln'  tissues 
simplv  .served  to  increase  the  denuded  area.  Wlieii  the  tiaiize  was  left  out  the 
adhesion  returned,  anil  was  usually  lar,tr<i'  than  before.  ( lauze.  therefore,  was 
speedily  given  up,  and  in  its  place  a  thin  stri|)  of  rubluror  iiieta!  was  employed. 
While  either  of  these  was  in  place  the  a<lhesion  could  not  re-form.  but.  if  the 
foreign  body  was  left  in  too  long,  it  set  up  a  na.sal  discharge,  and  was  sure  to 
cau.se  ulceration  of  the  mucous  membrane  in  some  new  i)lace.  Coii.setiuently, 
when  it  was  finally  removed,  even  if  the  original  adhesion  was  cured,  whicii 
was  not  u.sually  the  case,  a  new  point  of  adhesion  was  left.  The  treatment 
of  adhesions  finally  became  reduced  to  cuttinti  llie  adiiesion  with  as  little  tiauina 
as  possil)le  and  leaving  out  the  packinii-.  If  but  slight  reaction  lullciwed  the 
cutting,  a  part  of  the  a<lhesi(iii  wnnld  fail  to  reunite.  The  cutting  was  then 
repeated  at  suitable  intervals  until  the  a<lhesion  was  done  away  witii  altogetlnr. 
To-tlay  we  have  a  form  of  na.sal  ])acking  which  is  not  irritating,  .so  tiiat  an 
adhesion  may  be  cut  or  excised,  and  packing  put  in  and  rei)eatedly  replaced, 
until  the  mucous  membrane  has  re-formed  over  the  stumps  of  the  adhe- 
sion. This  form  of  packing  we  owe  to  Cargile.  Tlie  ailhesion  is  cut  or 
excised  and  a  piece  of  gauze  f)r  a  cigarette  of  cotton  is  wrajiiied  in  Cargile  mem- 
brane, inserted  snugly  iK-tween  the  stumps  of  the  adhesion,  and  left  in  place 
for  three  days.  For  a  jx-riod  of  a  few  weeks  the  packing  is  renewed  at  intervals 
until  the  mucous  membrane  is  thoroughly  heal(Ml.  In  a  rodiny  nose  this  jiro- 
cedure  is  ea.sy  to  carry  nut.  In  -a  narmw  nose  it  i>  better,  by  means  of  the 
submucous  operation.  In  i-eiiii)\e  the  cartilage  or  the  Ixme  iVoin  the  seiituiii 
over  a  generous  area  alioul  tiie  base  nf  the  septal  end  of  the  adhesion.  If 
this  is  done,  it  is  jjossible,  by  aid  nf  the  packing,  In  |iu<h  the  iniicniis  in(MTi- 
braiie  of  the  septum  strongly  to  the  opposite  side  ami  thus  make  the  na.sal 
cavity,  on  the  side  of  the  adhesion,  .so  roomy  that  it  is  necessary  to  leave  the 
packing  in  the  nose  Init  a  very  short  time. 
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II.  DISEASES  OF  THE  ACCESSORY  SINUSES  IN  GENERAL.* 

Preliminary  Remarks. — In  animals  of  keen  scent  the  accessory  sinuses  com- 
municate freely  with  the  nasal  cavity  and  contain  fully  developed  turbinates.  In 
this  way  the  area  of  the  respiratory  epithelium  is  nmch  increased.  In  the  skull 
of  man  the  sinuses  are  rudimentary  in  the  sense  that  they  contain  no  turbinate 
and  no  olfactory  epithelium,  although  they  are  often  of  large  size.  All  the  sinuses 
are  formed  in  the  same  way.  The  nasal  epithelium  sends  out  jirolongations 
\\hich  burrow  into  the  cartilaginous  framework  of  th(>  bones  that  form  the  nasal 
cavity  and  there  undergo  enlargement.  The  antrum  is  the  first  to  form,  appearing 
at  the  fourth  month  of  ff*tal  life.  At  birth  both  th(>  anterior  and  the  posterior 
ethniDidal  cells  are  present  in  miniature,  and  the  sj^henoidal  sinus  is  just  begin- 
ning to  form.  The  sphenoidal  sinus,  however,  consists  of  hardly  more  than  the 
ostium.  The  frontal  sinus  begins  to  be  formed  soon  after  birth.  X-raj^  plates 
show  that  all  the  sinuses  attain  a  considerable  size  nmch  earlier  than  has  usually 
been  taught.  When  the  skull  enlarges  in  order  to  give  room  for  the  second  teeth, 
the  sinuses  grow  much  faster.     This  is  especially  true  of  the  antrum. 

Modern  siiuis  surgery  has  advanced,  owing  to  a  more  thorough  study  of  the 
anatomy  of  these  cavities.  A  knowledge  of  the  anatomy  of  the  sinuses,  therefore, 
is  essential  for  intelligent  work,  and  for  that  reason  the  discussion  of  the  surgery 
of  each  sinus  is  pi'cceded  by  a  statement  of  its  applied  anatomy. 

Pathology  and  Etiology. — Diseases  of  the  accessory  sinuses  are  divided  into 
two  classes — acute  and  chronic. 

Acute  Dise.\se. — Acute  disease  occurs  in  but  one  form,  a  general  iuHam- 
mation  of  the  mucous  membrane  of  the  sinus  with  an  exudation  of  serum  or  the 
formation  of  pus.  It  is  due  to  infection  from  the  nose.  In  many  cases  it  is  only 
an  extension  of  the  infiannnatory  process  in  the  nasal  cavity;  in  other  cases  it 
occurs  inde])endently  of  any  marked  changes  in  the  nose. 

Chronic  Di.se,\se. — Chronic  disease  is  divided  into  two  classes:  (1)  Cases 
of  chronic  retention;  (2)  cases  of  chronic  suppuration. 

Chronic  Retention. — Cases  of  chronic  retention  are  due  to  meclianical  or 
inflammatory  clo.sure  of  the  drainage  duct  of  a  sinus.  With  tiie  duct  closed, 
the  vessels  of  the  mucous  membrane  absorb  the  oxygen  from  the  imprisoned 
air.  In  this  way  a  partial  vacuum  is  produced,  and  in  consequence  a  hyper- 
a>mia  of  the  vessels  results,  accompanied  by  the  pouring  out  of  an  exudate. 
We  have  long  been  familiar  with  a  similar  process  in  connection  with  the  middle 
ear.     The  glands  of  the  mucous  membrane  of  the  sinus  are  stimulated  and 

*Thc  material  for  this  paper  lias  been  drawn  from  the  books  of  Sieur  ami  Jacob.  H.ijck, 
Killian,  and  Zarniko,  from  a  paper  by  St.  Clair  Thompson,  and  from  I  lie  writer's  personal  stud- 
ies. The  drawings  not  credited  to  others  wore  made  by  the  writer  from  his  own  siieciniens. 
All  such  specimens  are  from  the  .Anatomical  Laboratory'  of  the  Harvanl  iknlical  School,  and 
all  anatomical  investigations  were  carried  out  in  this  laboratory. 
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socrote  an  excess  (if  mucus.  W'luii  tlic  sinus  is  lull.  I  lie  picssurc  of  I  he  in- 
creasing mucus  cau.ses  its  walls  to  lie  gradually  ahsorheil  so  that  tlic  caxily 
of  the  .sinus  progressively  enlarges.  A  sinus  filled  witli  imprisoned  mucus  is 
called  a  nuicocele.  Muc(H-elcs  arc  most  c-onunon  in  the  ethmoidal  lahyrintli. 
When  an  ethmoidal  nuicocele  has  used  u|i  its  avaiJaMr  rnoin,  it  may  lireak  into 
till'  frontal  sinus,  and  from  here  ajipi'm'  on  \\\f  ludw,  m-  it  may  in\adc  (he  t)rl)it 
anil  pu.sh  tlie  eye  aside.  As  a  rule,  such  a  mucocele  points  above  the  inner 
canthus.  Mucoceles  may  attain  very  great  size  if  the  retaining  skin  tlocs  not 
give  way  or  if  a  ilrainage  opening  inlo  liic  nose  <iois  not  l)ccomc  estaltlished. 
The  contents  of  a  nuicocele  are  usuall\  sterile. 

Chronic  Supj)uralion. — During  the  course  of  a  nmcocele  the  mucous  mem- 
hrane  of  tlie  .sinus  is  gradually  destroyed  by  tiie  increasing  pressure.  Occasion- 
ally, in  ca.ses  which  give  the  characteristic  picture  of  a  mucocele,  the  ethnioiilal 
laiiyrinth  or  the  frontal  .sinus  is  found  to  he  filled  with  disintegrated  Huid  blood 
or  with  blood  coagulated  into  a  jelly-like  mass.  The  microscoix-  shows  tliis  to 
bo  blood  and  mucus,  and  the  material  on  examination  proves  to  be  .sterile,  ,'sueh 
ha'inatoceles  wore  probably  originally  mucoceles,  in  the  jirogress  of  which  an 
opening  became  ostablisheil  in  .some  vessel  of  the  mucous  memluane  or  the 
bony  wall  of  the  sinus.  Such  a  luematocele  may  involve  the  frontal  sinus  alone 
or  both  the  ethmoidal  labyrinth  ami  the  frontal  sinus.  How  soon  in  its  course 
a  nuicocele  may  l)e  converted  into  a  li;emalneele  we  ilo  nut  know.  There  is 
no  reason  why  it  should  not  occur  ipiile  early,  .\fter  it  has  occmred.  the  blooil 
offei-s  a  s|)lenditl  culture  medium  f<ir  the  aimndanl  bacteria  which  are  close  at 
hand  in  the  nose.  Thus,  many  cases  of  chronic  supjiuratiou  in  the  accessory 
sinu.ses  are  simply  infected  nuicoceles.  The  majority  of  cases  of  chronic  su|)- 
puration,  however,  are  duo  to  direct  infection  of  the  mucous  membrane  lining 
these  sinuses,  the  infection  finding  its  way  from  the  nose  through  the  drainage 
duct.  In  these  cases  the  drainage  duct  is  seldom  completely'  l)locked.  so  that 
this  type  of  ca.se,  unlike  the  mucocele,  is  characterized  by  the  presence  of  pus  in 
the  na.>:al  cavity.  The  partial  retention  of  the  ])us  gives  ri.se  to  marked  pain. 
In  long-standing  ca.sis  of  chronic  suppuration  in  the  accessory  siiuises  the  imi- 
cous  membrane  becomes  (edematous  and  finally  polypoid.  In  certain  instances 
the  mucous  mendmmo  is  replaced  by  fibrous  tissue:  and  this  fibrous  tissue 
may  even  ossify. 

Where  pus  is  escaping  under  pressure  of  the  wall,  is  thenus  will  be  found 
necrotic  at  the  jioint  of  escape.  In  cases  of  mucocele  the  front  wall  and  the 
floor  of  the  frontal  sinus  undergo  softening  and  thinning  until  they  disai)pear. 
The  .same  thing  hapjiens  to  the  lachrymal  bone  and  to  the  os  i)lamun.  The 
inner  wall  of  the  ethmoidal  labyrinth — i.e..  the  jjortion  constituted  by  the  su]ierior 
and  the  middle  turbinates — is,  for  .some  rea.sons,  more  resistant.  In  both  acute 
and  chronic  disease  of  the  sinuses  the  cavity  of  the  sinuses  may  become  filled 
with  cheesy  material.    Ca.ses  of  chronic  disea.se  of  the  .sinuses  have  Ijoen  reported 
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in  which  the  contents  of  the  sinu.s  were  .serous.  Here  again  the  likeness  to  certain 
affections  of  the  middle  ear  is  striking.  .\s  a  rule,  however,  in  chronic  cases  the 
sinus  is  tilled  with  pus. 

V.'hen  noticeable  disease  of  the  walls  of  a  sinus  is  found,  tlic  ijriniary  disease 
usually  is  of  either  a  tuljerculous  or  a  syphilitic  natiu'c. 

Svi'HiLis  OF  THE  ACCESSORY  SixusES. —  A  Certain  number  of  acute  ca.ses  of 
sinus  disease  are  due  to  syphilis:  more  often,  however,  syphilis  leads  to  chronic 
disease.  Tlie  two  .sinuses  oftenest  affected  are  the  ethmoidal  labyrinth  and 
the  frontal.  In  the  seconflary  stage  of  syphilis  there  is  at  times  an  involvement 
of  the  periosteum  of  one  or  of  all  of  the  sinuses.  The  antrum  is  involved  less 
often  than  the  frontal  sinus  and  the  ethmoidal  labyrinth.  In  late  syphilis  both 
periostitis  over  the  frontal  bone,  and  gumma,  have  often  been  obserafed.  Gunmia 
of  the  ethmoidal  region  also  occurs  and  may  be  bilateral.  It  may  sinmlate 
closely  mucocele  of  the  ethmoid,  and  give  the  characteristic  tumor  of  mucocele 
above  the  inner  canthus  of  the  eye.  As  is  the  case  in  mucocele,  there  may  be  no 
signs  of  tlisease  in  the  nose.  Osteomyelitis  of  the  superior  maxilla  and  of  the 
frontal  bone  occurs  in  tertiary  syphilis.  In  one  case  of  undoubted  late  syphilitic 
disease,  which  recently  came  under  the  writer's  notice,  the  sphenoidal  mucous 
membrane  was  covered  thickly  with  granulations,  and  the  ca^^ty  of  the  sinus 
was  filletl  with  foul  pus.  In  all  cases  of  sinus  disease,  therefore,  syphilis  should 
be  ruled  out  at  the  start.  If  this  cannot  be  done,  a  short  and  vigorous  treat- 
ment for  syphilis  should  be  carried  out. 

Tuberculosis  of  the  Accessory  Sixi'ses. — If  there  is  any  pronounced 
history  of  tuberculosis  in  the  patient's  family  record,  or  if  the  age  or  the  general 
aiipearance  of  the  patient  suggests  that  he  may  have  this  disease,  the  tuberculin 
test  shoukl  be  tried.  If  the  case  prove  to  be  one  of  tuberculosis  of  the  sinu.ses^ 
and  I  believe  that  the  future  will  show  that  the  number  of  such  ca-ses  is  larger 
than  we  have  hitherto  supposed — the  use  of  tuberculin  would  be  a  \-aluable 
therapeutic  agent  in  connection  with  the  usual  operative  measures. 

Symptoms  and  Signs  of  Disease  of  the  Accessory  Sinuses.— Oxe-sided  N.\- 
s.\L  Discharge  or  Nasal  PvoRRHaoA.— Pus  in  the  nose  is  the  cardinal  symptom 
of  disease  of  the  acce.ssory  .sinuses.  The  discharge  is  one-sided.  The  presence 
(if  a  foreign  body  in  the  nose,  especially  if  the  patient  is  a  child,  should  first  be 
ruled  out.  So  al.'^o  must  the  presence  of  malignant  disease.  These  two  things 
having  liecn  disproved,  one-sided  nasal  discharge  speaks  for  disease  of  the  sinuses 
of  one  side,  while  pus  from  both  nostrils  si)eaks  for  disease  of  the  sinuses  of  both 
sides  of  the  head. 

Prs  IX  THE  Middle  Meatus.— Pus  in  the  middle  meatus  is  another  of  the 
chief  signs  of  .-^inus  thsease.  The  frontal  sinus,  the  anterior  ethmoidal  cells, 
and  the  antrum  drain  into  the  middle  meatus.  By  day  pus  from  the  middle 
meatus  drops  to  the  floor  of  the  nose:  by  night  nnich  of  it  runs  back  over  the 
soft  palate  into  the  iiharynx.     Pus  fium  the  posterior  ethmoidal  cells  and  from 
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the  splu'iioulal  sinus  tills  tin-  olliu'loiy  lissiiif  :iii(l  llicii  lulious  tlic  sc|itiiiii  to 
tiic  floor  of  till-  nose.  Most  of  the  pvis  from  the  splicnoidal  sinus  Hows  iluwn 
to  tiic  top  of  the  choana,  ami  from  here  to  the  hack  ami  sides  of  tin-  pharynx. 
From  tlic  pharynx  it  may  reach  the  larynx  or  the  hrouchi.  The  irreater  |>;iii 
of  it,  however,  is  either  spit  out  or  swallowed. 

Poi.Yi'i  IN  Till-:  .MiDDi.K  Mkati  s.— Tlie  presence  of  pus  in  the  uiiddli-  iui:itu> 
causes  the  irniwih  of  polypi.  At  times  lil)rous  excrescences  are  found  instead 
of  iH)lypi. 

M.M.onoRors  DiscHAHCii:.— A  oiu'-sided  maiodorous  di.-ciiarj;e  may  lie  diH' 
to  a  forei>;n  body  in  the  nose,  to  syphilis,  to  a  sy])hilitic  se(|uestrum.  or  to  alm- 
phic  rhinitis.  The  antrum  "lives  a  foul  discharjie  oftener  than  does  either  of  th( 
other  sinuses. 

IIi:.\D.\cHK. — Headache  is  one  of  the  prominent  symptoms  of  sinus  di.sease. 
In  acute  affections  of  tlie  simises  it  is  very  seveic.  .\s  a  rule,  it  is  severe  also 
in  chronic  cases,  hut  not  so  tunuiltuous  as  in  the  acute  ca.<es.  In  some  chronic 
cases,  however,  there  is  no  pain.  It  is  not  ])ossible  in  all  instances  to  locate  the 
diseasedsinusby  tlie  seat  of  the  pain.  Generally  llic  pain  of  a  diseased  frontal 
sinus  is  located  over  the  brow,  while  that  from  a  sphenoidal  sinus  is  locate<l  in  the 
occipital  region.  The  jiain  from  .an  antrum  is  more  often  over  the  brow  than 
over  the  affected  antrum.  .\  fi-ontal  sinus,  liowe\'ei',  may  cause  |iaiii  in  the 
occij.iital  region,  and  a  splieiioidal  sinus  may  causi'  pain  in  the  Irmiinl  reiiinn. 
Finalh',  the  pain  ma}'  be  most  se\-ere  on  the  side  opposite  to  that  of  the  iliseased 
sinus. 

XeI'R.\LGIA. — Sinc<'  the  branches  of  the  great  liflli  nerx'e  run  in  close  con- 
nection with  the  walls  of  the  various  sinu.ses,  n<'Uralgia  of  its  different  brancho 
is  often  one  of  the  most  distressing  symptoms  of  sinus  disease.  In  every  case 
of  trifacial  neuralgia  the  condition  of  the  sinuses  should  be  carefully  determined. 

Di.sTiRBANfKs  di'  \'isi()N. — Ktliiiioidal  disease  i.-  liable  to  cau.se  a  dimi- 
nution of  vision.  In  all  cases  where  failme  of  \isioii  cannot  be  accounted  for. 
the  ethmoidal  region  shotilil  be  investigated.  When  the  eye  is  |iuslied  aside 
by  pus  lireaking  into  the  orbit  from  the  frontal  sinus  oi-  from  the  ethmoidal 
labyrinth,  naturally  double  vision  results.  Disease  of  the  s|ilieMnii|  also  gi\-es 
a  distiu-bance  of  vision. 

Di.sTrnBANCES  <)V  S.MKLL. — Owiug  to  the  closure  of  the  olfactory  fissure  b\ 
swelling,  by  polypi,  or  by  pus.  the  sense  of  .smell  is  either  diminished  or  lost. 
The  lo,ss  of  smell  in  some  ca-ses  is  due  to  the  destruction  of  the  olfactory  ei)ithe- 
liuni.  It  is  characteristic  of  disease  of  the  antrum,  esiM'cially,  that  the  patient 
is  at  times  con-scious  of  a  bad  odor,  Ijut  the  odor  is  not  usualh'  perceptible  to 
the  people  about  the  patient.     Just  the  reverse  is  true  in  oza'ua. 

Chronic  Pharyngitis  and  Laryngitis. — The  pus  streams  down  the  pos- 
terior ])haryngeal  wall,  and  crusts  and  dries  there,  .setting  up  a  chronic  inflamma- 
tion of  the  mucous  meml).-ane.     The  i)us  also  drops  into  the  larynx  and  lies 
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on  the  vocal  cords  or  in  the  iiitcrarytcnoid  space.  The  iiiHaiiiinatioii  wliich  is 
tlnis  set  up  in  tlie  larynx  may  extend  to  the  trachea  and  the  bronchi. 

Chronic  Gastritis. — In  certain  cases  so  much  pus  is  swallowed  that  it  leads 
to  indigestion.  The  absorption  of  the  ptomains  of  the  pus  ju-oduces  a  marked 
diminution  in  the  patient's  nutrition. 

Epist.wis. — The  pus  becomes  converted  into  scaljs  and  crusts  in  the  no.se; 
and  when  the  scabs  are  removed,  epistaxis  often  follows. 

Mental  Depression. — In  ethmoidal  disease,  especially,  the  patient  is  men- 
tally depressed,  and  his  ability  to  work  is  lessened. 

Tenderness  on  Pressure. — Indi.seaseof  the  antrum,  tenderness  on  pressure 
is  often  present  o\-er  the  cheek  or  in  the  canine  fossa.  In  frontal  disease  there 
is  tenderness  over  the  brow  and  at  the  inner  angle  of  the  floor  above  the  lachry- 
mal bone.  In  testing  for  this,  the  supra-orbital  nerve  must  be  avoided.  In 
ethmoidal  diseases  there  is  tenderness  above  the  inner  canthus  of  the  eye,  over 
the  lachrymal  bone.  Both  frontal  disease  and  disease  of  the  antrum  may  give 
tenderness  at  this  same  jjoint.  In  ethmoidal  disease  there  is  not  only  tenderness 
on  pressure,  but  also  a  subjective  feeling  of  pressure  over  the  root  of  the  nose. 

Changes  in  Body  Tejiper.^ture. — In  acute  cases  there  may  be  fever.  It 
should,  however,  be  temporary.  In  chronic  cases  fever  is  not  usually  present 
unless  an  intracranial  complication  has  set  in. 

Complications. — The  complications  of  sinus  disease  are  either  oibital  or  intra- 
cranial. Pus  may  break  into  the  orbit  from  the  ethmoidal  labyrinth  or  from  the 
frontal  sinus  and  push  the  globe  of  the  eye  to  one  side.  In  ])osterior  ethmoiditis 
the  oijtie  nerve  may  Ix'come  so  seriously  involved  as  to  lead  to  blindness.  A 
gradual  and  i)artial  loss  of  vision  is  more  common  than  a  total  lo.ss.  Rarely, 
disease  of  the  frontal  sinus  causes  an  absce.ss  of  the  frontal  lobes  of  the  lirain. 
Jleuingitis  may  arise  from  disease  of  the  frontal  sinus,  but  it  is  not  common. 
.Meningitis  is  more  common  after  acute  inffammation  of  the  ethmoidal  labyrinth 
or  chronic  inflammation  of  the  .sphenoid.  Suppuration  in  the  sphenoidal  .sinus 
is  a  treacherou^:  affection  and  liable  to  result  in  a  basal  meningitis.  Sphenoidal 
suppuration  can  indirectly  cause  a  mastoiditis  by  infecting  the  cells  in  the  basilar 
])rocess  and  in  the  condyles  of  the  occipital  bone,  the  latter  cells  in  turn  infecting 
those  of  the  mastoid  process.  The  intracranial  complications  of  sinus  disease 
are  generally  fatal. 

Co.MBiNED  Empyemata  OF  THE  ACCESSORY  SiNLSES. — Wry  often  t WO  or 
more  of  the  accessory  sinuses  are  diseased  at  the  same  time.  From  the  position 
of  the  ethmoidal  lal:)yrinth  it  would  seem  that  infection  could  radiate  most 
easily  from  this  and  so  be  responsible  for  the  majority  of  the  cases  of  combined 
empyemata.  Statistics,  however,  do  not  bear  this  out.  They  show  that  the 
commonest  sinuses  to  be  di.seased  conjointly  are  the  antrum  and  the  sphenoid, 
tlien  the  frontal  and  the  antrum,  and  finally  the  ethmoidal  labyrinth  and  the 
frt)ntal.     These  statistics  were  made  before  the  davs  of   the   .r-ray  and   the 
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iiiudiTii  railii-al  uiiriatiDiis  on  tlic  sir;iiscs.  In  tlic  writer's  cxpcriciicc  it  is 
unusual  to  fiml  tln'  frontal  sinus  iliscasi'd  withuiit  havin<j  at  the  saiiic  time 
ilisca-so  of  tho  anterior  ethmoidal  cells.  Tlie  antrum  is  the  natural  reservoir 
for  the  frontal  sinus  ami  the  anterior  ethmoidal  eells,  so  that  an  antrum  ojjera- 
tion  is  praetieally  always  necessary  in  chronic  disease  of  the  frontal  sinus. 

Stimploms. — The  .symptoms  of  comhined  empyemata  of  the  sinu.ses  an' 
.•dimply  a  combination  of  the  sym|)tonis  of  ili.sease  of  tlie  separate  sinuses. 
These  symptoms  hpve  already  been  fjiven. 

Diagnosis. — .MirrHons  or  1!xaminatii)\.  'I'lic  nasal  caxiiy  >linuld  l)c  care- 
fully cleaned.  Wieii  this  lia-  Keen  done,  it  will  bean  easy  matter  to  recojz;nize 
the  |)rescnce  of  a  foreif;n  iioily,  a  new-growth,  or  a  se(iuestrinn  resulting  from 
svphilitic  disease.  Tuberculosis  al.so  can  be  recognizee!.  The  ])re,sence  of  one- 
sided na.sal  polyju  speaks  for  a  suppurating  focus  in  the  near  neighborhood. 
As  a  rule,  the  polypi  .spring  from  tiie  middle  meatu.s. 

The  next  .step  in  the  examination  is  to  dean  out  thepolyjii  and  to  see  if  tiieir 
thorough  removal  exposes  to  view  the  sujjpurating  focus.  Wliiic  this  is  going 
on,  or  even  before  anything  is  done,  tran.sillumination  should  l)e  tried  for  the 
antrum  and  the  frontal  sinus,  and  an  .r-ray  plate  should  be  taken.  It  should 
be  a  rule  to  take  an  antcrn-iiosterioi'  plate  and  two  lateral  |ilates,  all  three  of 
them  being  needed  in  order  that  one  may  form  an  o])ininn  of  the  true  state  of 
affairs.  Tlie  taking  of  the  jilates  should  lie  rejieated  until  clear  ones  are 
ol)tained.     .No  judgment  should  be  madi'  from  a  dim  jilate. 

The  polypi  having  been  removed  and  the  anterior  end  of  the  middle  turbinate 
having  been  taken  away,  the  various  .sinu.ses  should  be  jjiobed  in  order.  In  a 
case  of  emypema  of  the  acce.s.sory  sinu.ses  the  pus  iimnediately  reapjK'ars 
after  it  is  wi|)ed  from  the  nose.  It  should  be  nniembered  that  pus  in  the 
middle  meatus  may  come  from  the  frontal  sinus,  the  antrum. or  the  anterior 
ethmoidal  ci-lls.  whereas  ))us  in  the  olfactory  fissure  comes  from  the  ])(isterior 
ethmoidal  cells  or  frfim  the  sphenoid.  Hy  probing,  one  may  often  localize  the 
])articular  sinus  from  which  the  pus  comes.  The  sinus  suj)poseil  to  be  affected 
is  theii  washeil  out  by  eatheterizing  the  natuial  opening  or  (when  this  is 
possible)  by  puncturing  the  sinus  wall.  If  the  water  which  esca]ies  during  the 
washing  of  a  saspccted  .sinus  is  dear,  the  .supposition  is  that  that  sinus  is  not 
di.seased.     The  sinus  next  in  order  should  then  be  investigated. 

Stopi'ing  Off  .\  Sixis. — The  .sinus  is  washed  out.  and  then  its  open- 
ing in  the  middle  meatus  is  sto|)i)ed  with  cotton.  Later,  the  cotton  plug 
is  removed  and  the  sinus  rewashed.  In  |)ractice,  this  is  haid  to  carry  out 
precisely.  A  good  .r-ray  examination  will  give  the  ilesired  information  much 
more  quickly. 

In  every  case  of  simis  disease  it  is  desirabh'  to  settle  first  whether  the  antrum 
has  pus  in  it  or  not.  since  the  antrum  is  the  sinus  most  fre(iuently  di.seased. 
Examine  the  antrum  again,  even  if  it  has  been  examined  by  a  colleague  and 
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pronounced  healthy.  If  the  antrum  i.s  tU.seascd,  wasli  it  out  and  clean  the  mid- 
dle meatus.  In  a  short  time,  if  the  niidille  meatus  fills  with  pus  ao;ain,  either 
the  frontal  sinus  or  the  anterior  ethmoidal  cells  are  involved.  In  deciding  which 
of  these  regions  is  at  fault,  Killian's  speculum  is  of  great  u.se.  By  mean.s 
of  this  we  can  examine  the  posterior  cells  of  the  anterior  group,  and  also  at 
times  the  opening  of  the  frontal  sinus.  AVherever  pus  is  found  it  is  nece.ssary 
to  determine  whether  it  is  i)roduced  at  the  spot  where  it  is  seen  or  whether 
it  comes  from  some  more  remote  region  and  is  merely  lying  at  this  s))()t  as  in 
a  receptacle. 

Pus  in  the  neighborhood  of  the  posterior  ethmoidal  cells  calls  for  investiga- 
tion of  the  sphenoidal  sinus  and  of  the  posterior  ethmoidal  cells.  In  this  exam- 
ination the  sphenoid  is  opened  first.  During  this  operation  the  patient  should 
lie  on  his  back  or  sit  with  the  heail  bent  forwai'd.  If  the  pus  in  the  olfactory 
fissure,  after  being  wiped  away,  soon  reappears,  there  is  present  a  combined 
empyema  of  the  sphenoitl  antl  the  posterior  ethmoidal  cells.  If  the  ostium  of 
the  sphenoid  is  plugged  with  cotton,  and  the  cotton  becomes  moistened  with  pus, 
there  is  disease  in  the  sphenoid.  The  cotton  remains  dry  if  the  dij^ease  is  in  the 
j)osterior  ethmoidal  cells.  Many  sittings,  which  try  the  endurance  of  the  pa- 
tient and  the  operator,  are  often  necessary  Ijefore  a  certain  diagnosis  can  be 
arrived  at.  The  x-ray  often  will  shorten  the  exploi'atory  procedures.  A  plate, 
therefore,  should  be  taken  early,  in  order  to  sjmre  the  patient  as  much  as 
possible. 

Treatment  of  Sinus  Disease  in  General.— The  tieatment  of  sinus  disea.«e  is 
divided  into  i)alliative  treatment  and  ojierative  treatment.  In  palliati\-e  treat- 
ment the  sinus  is  simjily  washed  out,  while  inoperative  treatment  the  sinus  is 
opened  surgically.  In  chronic  diseases  of  the  accessory  sinuses  palliative  treat- 
ment is  tedious  and  very  uncertain  in  its  results.  In  considering  the  form  of 
radical  treatment  which  is  to  be  advised,  one  should  weigh  very  carefully  the 
amount  of  deformity  which  will  result  from  the  measures  that  may  be  adoi^ted. 
-Many  patients  rightly  i)refer  freedom  from  jiain,  a  moderate  amount  of  nasal 
discharge,  and  no  deformity,  to  absolute  cessation  of  the  di.scharge  and  very 
marked  deformity. 

If  a  radical  operation  is  decitled  ujion,  the  fronto-ethmoidal  o])eration  will 
accomplish  more  than  any  other.  The  operation  i-e(|uires  about  two  hours  to 
perform.     If  both  sides  of  the  head  are  iliseased,  one  side  is  done  at  a  time. 

The  Opsonins. — The  value  of  opsonic  treatment  in  chronic  disease  of  the 
accessory  .sinuses  has  not  been  tried  sufficiently  as  yet  to  establish  its  value. 
Theoretically,  it  should  be  of  service  if  coiiiliined  with  operative  measures. 
especially  where  an  attempt  is  matle  to  ()l)literate  a  sinus. 

Prognosis. — Acute  inflammation  of  the  various  sinuses  has  a  marked  ten- 
dency to  get  well.  Chronic  inflammation,  on  the  other  hand,  has  a  long  course 
and  is  often  rebellious  to  treatment. 
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Tio.  ti-l. — Diiigraiii  to  Illustrat. 
tliP  Chief  Ri-lntionship.-i  of  tli. 
Etlinioiilal  Lulivrintli.    (Ilujrk.) 


The  t'thnioulal  laliyrintli  lit>  at  ilir  Miininit  nf  ilic  nasal  fossa,  to  the  inside 

of  the  lachrymal  hone  ami  the  u.-^  |)laiiiiiii.     It  (onsisls  of  some  ten  small  air  cells 

which  drain  into  the  upper  part  of  the  iio.'^e.  Tonetiicf  llicy  fDrni  a  \vcdf;e-.-hapi<l 
ma.ss.  The  hase  of  this  is  jjlaced  ]iosteriorly  and 
is  made  hy  a  part  of  the  front  wall  of  thesplienoid. 
'!1]c  apex  is  situated  aiitri-jdiiy  and  (Hi  a  liiicuitii 
the  anterior  limit  nf  tlu'  lachrymal  imne.  (  Fij;. 
()1.)  The  sides  (if  the  wedije  are  made  as  follows: 
The  up|>er  side  or  wall    is   made   liy    the   fldor  of 

the  anterior  fossa  of  the  skull:    tl uler  wall  liy 

the  OS  planum  and  the  lachrymal  hone  of  the  innei- 
wall  of  the  orbit;  the  lower  wall  hy  the  superior 
wall  of  the  antrum.  The  inner  wall  is  free  in  the 
upjiei-  part  of  the  na.'^al  fo.s.sa,  is  ]ilaced  parallel 
with  the  sejitum,  and  is  separated  from  it  liy  a 
<;roo\('  called   the   olfactory   fissure.       J'rom    the 

inner  wall  sprinj;  the  middle,  the  third,  and  the  fourth  turbinates.     The  inner 

wall,  therefore,  is  cro-^^secl  by  the  middle,  the  thiid,  and  the  fourth  meatuses. 

Behind   the  labyrinth   and   connected   with    it    by  a  common  wall  is  the  s]ilie- 

noid:   above  and  anteriorly,  and  often  ha\in.t;  a  wall  wiiicli  is  common  to  both, 

is  the  fi'ontal  sinus:    to  the  outside  and 

connected  with  it  by  a  common  wall  i>tlie 

orbit.     The  understan<ling  of  the.-^e  rela- 

tion.ships  is  vital  for  the  proper  ai)i)recia- 

tion  of  the  patholofiy  and  the  surgery  of 

the  labyrinth.     The  ])osterior  cells  of  the 

labyrinth  are  present  at  birth,  and  hence 

are  larger  than  the  anterior  cells  which 

appear  after  birth.     Thi'   posterior  cells 

often  hold  from  fifteen  to  thirty  drops  of 

fluid,  while  the  anterior  ones  generally  do 

not  hold  more  than  two  or  thre> .     If  the 

ethmoidal  labyrinth  is  turned  into  one  ca\- 

ity  by  breaking  down  the  jiartitions  between  the  cell>.  this  cavity  will  hold  three 

drachms.     This  is  twice  as  much  as  the  normal  sphenoiil  or  the  normal  frontal 

will  hold,  and  nearly  a  third  as  much  as  will  fill  an  antrum  of  the  usual  size. 


iiKile  turbinate. 


I'lc  0.">. — Diapram  of  tlie  Ba.<ial  Lamella-  of  the 
ICtliiiioiilal  Lahvrinlti.      (OriKinal.) 


DISKASIvS  OF  THE   ACCESSORY  SINUSES. 


91 


Fig.  66. — Figure  Sliowiiig  the  Basal  Lamella-  of  tlie  Etl 
Labyrintli.      (Hajek.) 


If  the  labyrinth  i.-^  to  mean  to  the  operator  anything  more  than  an  irregular 
mass  of  small  cells,  it  is  necessary  for  him  to  bear  in  mind  the  ground  plan  of 
the  ethmoidal  region  and  to  know  the  gnniping  of  the  cells.     The  ethmoidal 

labyrinth  is  comi^osed  of 
seven  basal  lamcll;!-. 
(Figs.  65  and  66.)  These 
run  through  the  labyrinth 
like  beams.  They  start 
above,  at  the  cribi'iform 
plate,  and  run  obli(|Uely 
downward  and  backward, 
and  are  roughly  parallel 
with  each  other.  The 
ethmoidal  cells  develop  in 
the  spaces  Ix^tween  the 
basal  lamelhe.  The  spaces 
are  not  entirely  obliterated 
I  by  the  cells,  so  that  fur- 
rows or  meatuses  are  left 
between  the  lamelhe.  The  turbinates  spring  from  the  ba.sal  lamelhe.  The 
higher  interturbinate  grooves  vary  greatly:  the  lower  ones  do  not.  The  fifth 
and  sixth  turbinates  regularly  disappear.  In  the  adult  it  is  equally  common 
to  have  either  three  or  four  meatus 
ill  tifty  jier  cent  of  cases  there  are  four. 
The  attachment  of  the  middle  turbi- 
nate runs  diagonally  downward  and 
backward  across  the  inner  wall  of  the 
ethmoidal  labyrinth.  In  front  of  and 
below  its  attachment,  and  between 
the  Ijody  of  the  middle  turbinate  and 
the  anterior  part  of  the  inner  wall  of 
the  labyrinth,  is  the  middle  meatus. 
Behind  antl  above  its  attachment  is 
the  third  meatus,  and  in  one-half  of 
the  cases  there  is  also  a  fourth  mea- 
tus. All  the  ethmoidal  cells  which 
open  in  front  of  the  attachiiient  of 
the  middle  turbinate  are  called  an- 
terior ethmoidal  cells,  and  those 
which  open  behind  it  arc  called  posterior  ethmoi.lal  cells.  The  number  of  the 
anterior  cells  varies  from  five  to  seven:  there  are  only  three  or  four  posterior 
cells.     The  latter  are  often  three  or  four  times  larger  than  the  anterior  cells. 


There  are  always  three  turbinates; 


-The  Markings  on  the  Outer  Wall  of  the 
Miaaie  Meatus.      (Original.) 
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TnK  MiDDLi;  Mkatis.  — Ill  llic  appliiMl  aiiatoiiiy  of  tlic  nose  llic  midille 
meatus  is  the  most  important  ])ait.  (Fifi;.  (i7.)  Tlie  iiiiddie  meatus  is  a  slit-like 
space  between  the  middle  turbinate  an<l  the  anterior  part  of  the  outer  wall  of 
the  nasal  fossa.  The  outer  wall  of  the  nasal  fossa  at  this  jwint  is  made  liy  the 
inner  wall  of  the  ethmoidal  labyrinth.  This  eorrespoiids,  in  the  orbit,  to  the 
anterior  half  of  the  os  planum  and  to  the  lachrymal  bone.     The  inner  wall  of 


Small  cell  in  the  ethmoidal  bulla  draining 
forward  into  the  unciform  gnmve. 


Attachment  of 


Naso-frontiil  duct. 
Infundibular  cclU. 


Ostium  of  untrun 


Flo.    lis. — Diagrammatic   Drawing  Giving  the   .\rrangcmcnt  nf  the   .\ntcrior   Ethmoidal  Cells. 

(t)riginal.) 

the  middle  meatus  is  the  outer  surface  of  tlie  body  of  the  middle  turbinate. 
By  removing;  the  anterior  half  of  the  middle  turiiiiiatc  the  outer  wall  of  the 
middle  meatus  and  its  markings  are  di.sclosed.  Tlic  cliirf  iiiarkiiif;  on  tlic  outer 
wail  of  the  middle  meatus  is  a  .semilunar  groove.  This  is  found  anteriorly,  and 
is  bounded  in  front  by  a  thin,  projeeting  edge.     This  is  the  unciform  proce&s 


Fig.  69.— The  Ba.ses  of  tlie  Ethmoidal  Cells  as  they  Make  the  Innir  Wall  of  the  Orbit.  (.Sieur 
and  Jacob.) 

(al  1,  2,  .3,  CclU  of  the  vmciform  grove;  4.  .5,  C'lls  of  the  groove  of  the  i-thnioidal  bulla:  0.  7.  cells 
of  the  third  meatu.s. 

(6|  The  openings  of  the  cells  figured  in  Diagram  o. 

of  the  ethmoid  bone,  covered  with  mucous  membrane.  The  unciform  i)rocess 
is  the  first  basal  lamella  of  the  ethmoidal  labyrinth.  The  groove,  called  from 
its  anterior  bounrlary  the  unciform  groove  (hiatus  semilunaris  in  the  older  nomen- 
clature), is  bounded  behinrl  by  a  prominent  pear-.shaped  swelling— the  ethmoidal 
buUa.  Into  the  unciform  groove  at  its  upper  part  drain  the  majority  of  the 
anterior  ethmoidal  cells.     Into  its  lower  part,  hidden  by  the  overhang  of  the 
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unciform  process,  opens  the  ostium  of  the  antrum.  In  twenty-five  per  cent 
of  cases  the  drainage  canal  of  the  frontal  sinus  is  continuous  with  the  upper  part 
of  tlie  unciform  groove.  Behind  the  eth- 
moidal India,  and  between  it  and  the  at- 
tachment of  the  middle  turbinate,  there 
is  another  groove.  This  is  not  so  well 
marked  as  the  first  one,  and  not  so  import- 
ant. This  second  groove  is  called  the 
groove  of  the  ethmoidal  bulla.  Most  of 
the  anterior  ethmoidal  cells  drain  into  the 
unciform  groove;  those  which  do  not, 
usually  three  or  four  cells,  drain  into  the 
groove  of  the  ethmoidal  bulla. 

The  Ethmoid.\l  Bulla. — The  ethmoid- 
al bulla  is  developed  from  the  second 
basal  lamella  of  the  ethmoidal  labyrinth. 
Its  characteristic  pear  shape  is  due  to  the 
development,  in  it,  of  cells.  There  are 
two  principal  cells  in  the  bulla,  an  upper 
cell  and  a  lower.  In  sixty  per  cent  of  cases 
the  inferior  cell  of  the  bulla  is  a  [losterior 
ethmoidal  cell  which  has  ])ierced  the  at- 
tachment of  the  micUUe  turbinate  and 
buried  itself  in  the  lamella  of  the  bulla. 

The  Opening  of  the  N.\so-Froxtal 
Duct. — In  twenty-five  per  cent  of  cases  the 
duct  of  the  frontal  sinus  opens  into  the 
upper  part  of  the  unciform  groove,  and  is 
continuous  with  it.  In  fifty  per  cent  of 
cases  the  naso-frontal  duct  opens  above 
the  unciform  groove  and  in  line  with  it, 
but  is  not  continuous  with  it.  In  such 
cases  the  unciform  groove  ends  bliniUy  in 


Fig.  7  0.  —  Posterior  Ethmoidal  Cells. 
(Original.)  Drawings  from  two  specimens 
showing  the  most  common  grouping  of  the 
posterior  cells  in  cases  where  the  third 
meatus  is  the  highest. 

In  the  upper  small  figure,  1  and  2  repre- 
sent the  upper  faces  of  cells  1  and  2  in  the 
larger  figure  below — that  is,  the  amount  of 
the  cribriform  plate  which  roofs  over  these 
cells.  Letter  S  is  the  sphenoidal  sinus.  Of 
the  two  lower  small  diagrams  the  first  one 
represents  the  upper  surface  of  the  cells  1 
and  2  in  the  large  drawing  next  above.  The 
second  of  the  lower  small  drawings  shows 
at  2  how  the  ethmoidal  eel!  farthest  back 
has  a  common  wall  with  the  outer  half  of 
the  front  wall  of  the  sphenoidal  sinus.  This 
cell  is  often  called  the  sphenoidal  cell  on 
this  account. 

On  both  specimens  the  middle  opening  in 
the  third  meatus  leads  to  a  cell  which  forces 
its  way  through  the  attacluiient  of  the  mid- 
dle turbinate  and  expands  in  the  lower  part 
of  tlie  ethmoidal  bulla.     Such  a  cell  is  found 


Fig.  71. — Grouping  of  the  Posterior 
Ethmoidal  Cells,     (Original.) 

In  this  case  the  third  meatus  is  the  higli- 
est  meatus.  There  are  but  two  openings 
leading  from  it  to  cells  1  and  2. 


a  small  pocket  or  in  an  cthmoitlal  cell.  In 
a  small  percentage  of  cases  the  naso-frontal 
duct  open.s  into  the  groove  of  the  ethmoiil- 
al  bulla.     (Fig.  68.) 

The  Anterior  Ethmoid.vl  Cells. — In 
the  upper-part  of  the  unciform  gi-oove  there 
are  three  accessory  turbinates.  Between 
these  are  developed  the  greater  number  of 
the  anterior  ethmoidal  cells.      One  of  these 
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CfUs  rises  liifilicr  tlian  llic  rest  ami  expands,  Ix'tweeii  tlir  two  layers  of  tlie  I'idii- 
tal  bono,  as  the  frontal  sinus.      Tlie  reniaimler  of  the  eells  (levelo|)  below  the 

sinus  anil  arounil  its  (lrainaj;e  duet.  (Fi;i.  (jS.) 
In  the  adult  there  are  usually  three  eells 
about  the  ujiper  i)art  of  the  unciform  jiroove 
and  in  relation  witii  the  floor  of  the  frontal 
siinis.  These  cells  are  often  calle(l  tlic  infun- 
diliular  cells.  Half-way  clown  the  anterior 
ed<ie  of  the  unciform  groove,  in  the  region  of 
the  agger  nasi,  there  is  a  swelling  made  by  a 
i-eil  wliicli  drains  l)ackward  into  tiie  gi'oovp. 
This  is  caileil  the  cell  of  tile  agger  nasi.  Oc- 
casionally there  are  two  cells  in  this  location. 
It  should  be  remembered  that  the  roof  of 
the.se  iiigher  cells  is  made  l)y  the  floor  of  the 
frontal  sinus.  Therefore  they  may  readily 
project  like  mounds  into  the  sinus. 

The  majority  of  the  anterioi-  etlinididal 
cells  eni|it\-  into  the  unciform  groove.  .\  few 
small  cells,  the  remainder  of  the  anterior 
ethmoidal  cells,  diain  into  the  groove  of  the 
ethmoidal  bulla.  .\ny  enlargement  of  the 
anterior  cells  or  of  the  ethmoidal  bulla  or  of 
the  anterior  end  of  the  middle  turbinate  will 
tend  to  block  the  unciform  groove  antl  to  in- 
terfere with  the  drainage  of  the  frontal  siiuis, 
the  anterior  ethmoidal  cells,  and  the  antrum. 
The    niiildle  meatus,   tiierefore,   is  the  most    important 

'  12   3 

drainage  area  of  the  no.se. 

The  Postkuior  E^th.moidai.  ("ki.i.s. — In  one-half  of  the 
ca.scs  the  third  meatus  i.s  the  highest.  (Figs,  ti'.t.  7(1,  71, 
and  72.)  There  are  usually  three  oix-nings  in  the  third 
meatus — an  ui)i)er,  a  middle,  and  a  lower  opening.  The 
upper  n|)ening  leads  to  a  cell  which  ascends  to  the  cribri- 
form plate  and  reache.s  outward  a.s  far  as  the  os  planiun. 
The  lower  opening  leads  to  a  cell  which  also  reaches  up- 
w.ird  to  the  cribriform  plate,  outward  to  the  cs  planum, 
and  then  backward  to  the  outer  half  of  the  front  face 
of  the  sphenoidal  sinus.  The  posterior  wall  of  this  cell 
and  the  front  wall  of  the  si)henoida]  sinus  are  a  conmion     "f<'"l"Ptie  canal.  3,  u-ss- 

'  (T   Wing  of   the  splionoiu , 

iiartition.     The  middle  opening  in  the  third  meatus  leads     4,  foramen  rotundum,  6, 

.        .  .  inner    half   of    the    front 

to  a  cell  which,  in  .sixty  per  cent  of  the  cases,  pierces  the     face  of  the  sphenoid. 


Fig.  72. — Tlie  Posterior  Ethmoidal 
Cells.  (Original.)  In  both  specimens 
the  fourth  meatus  is  present. 

In  the  upper  large  figure  three  eells 
lead  from  the  third  meatus  and  one  from 
the  fourth.  The  front  wall  of  the  splic- 
noid  has  two  posterior  eells  (2  and  4)  — 
one  from  the  thirtl  meatus  ami  one  from 
the  fourth — taking  i>art  in  the  fonnation 
of  the  outer  half  of  the  front  face. 

In  the  lower  large  drawing,  but  oni' 
cell,  and  that  from  the  fourth  meatus, 
reaches  the  front  wall  of  the  sphenoid. 
Hy  referring  to  I'ig.  70  the  reader  will  find 
the  e.xplanation  of  the  small  diagrams. 


Km.  7.3  .  —  Drawing  of 
the  I'ront  Faie  of  the 
Sphenoidal  Sinus,  showing 
the  Relationship  between 
the  Posterior  Superior 
Outer  .\ngle  of  the  Kth- 
moidal  Labyrinth  and 
the  Optic  Canal.  (Orig- 
inal.) 

1,  .5,  Common  wall 
between  sphenoidal  sinu.s 
aii<l  the  ethmoidal  cell 
farthest   back;     2,   course 
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attachment  of  the  middle  turbinate  and  end.s  in  tiie  lower  part  of  the  ethmoidal 
India.  If  this  cell  docs  not  take  part  in  the  formation  of  the  bulla,  it  runs  out- 
ward to  the  OS  planum  in  the  lower  part  of  the  labyrinth. 

When  there  is  a  fourth  meatus  there  is  usually  only  one  opening  in  it.  This 
opening  leads  to  a  cell  which  nms  outward  to  the  os  planum,  upward  to  the 
cribriform  plate,  antl  backward  to  the  front  wall  of  the  sphenoidal  sinus.  This 
cell  may  be  the  only  one  in  relation  with  the  front  wall  of  the  sphenoidal  sinus 
or  it  may  share  this  face  of  the  sinus  with  a  cell  from  the  third  meatus.     If  this 


Fig.  74. — Diagrammatic  Figure  to  Illustrate  the  Variations  or  Prolongations  of  the  Posterior 
Ethmoidal   Cells.      (Original.) 

(1)  Posterior  ethmoidal  cell  overlying  tlie  sphenoidal  sinus. 

(2)  Posterior  ethmoidal  cell  ending  in  a  prolongation  which  runs  to  the  outside  of  the  sphenoidal 
sinus.  Such  a  prolongation  may  be  as  large  as  the  sphenoidal  sinus  itself.  It  is  very  easy,  there- 
fore, to  mistake  this  prolongation  for  the  sinus. 

(.3)  Prolongation  of  the  posterior  etlimoidal  cell  downward  into  the  antrum. 
(4)  Prolongation  of  the  posterior  ethmoidal  cell  into  the  pterygoid  processes. 

happens,  the  cell  from  the  third  meatus  takes  the  u|.)per  part  of  the  sinus  wall, 
and  the  cell  from  the  fourth  meatus  the  lower  part. 

The  Spheno-Ethmoid.\l  Recess. — Behind  the  ethmoidal  labyrinth  and 
between  it  and  the  front  face  of  the  sphenoidal  sinus  there  is  a  vertical  groove. 
This  groove  is  a  remnant  of  the  sixth  meatus.  It  is  the  drainage  groove  for  the 
sphenoidal  sinus.  Secretion  from  the  ostium  of  the  sinus  is  conducted  by  the 
groove  to  the  sides  of  the  pharynx. 

The  Relationship  of  the  Posterior  Ethmoid.vl  Cells. — The  [Misterior 
wall  of  the  ethmoidal  cell  that  lies  farthest  back  makes  the  outer  half  of  the  front 
face  of  the  corresponding  sphenoidal  sinus.  (Figs.  72  and  73.)  '\^  hen  there 
is  a  fourth  meatus,  two  cells  often  share  the  front  wall  of  the  sphenoid,  one  cell 
springing  from  the  third  meatus  and  one  from  the  fourth.  By  destroying  the 
common  cell  wall  the  sphenoidal  .<inus  and  th.e  ethmoidal  labyrinth  are  made 
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til  (■omnniiiicatt-,  antl  tlic  siilicimiilal  >iiiiis  Im'i'oiiics.  I'dr  pnirtical  |hiiimiscs,  tlic 
l:t<t  one  of  tlu'  iMistrrior  i-tlimoiilal  cells.  That  one  of  the  posterior  eells  wliicli 
makes  tlie  upper  part  of  the  front  wall  of  the  spheiioiilal  sinus  also  makes  a  ])or- 
tioM  of  the  inner  wall  of  tho  optic  canal  in  which  run  the  ojitic  nerve  and  the 
ophthalmic  artery.  Infection  of  the  jiosterior  elhmoidal  cells,  therefore,  is  liable 
to  cause  trouble  with  the  eye. 

The  normal  relationship  of  the  ethmoiilai  cell  which  lies  farthest  i)ack  with 
the  front  face  of  the  sjjhenoidal  sinus  is  not  tiic  only  relalionshiji  wiiicli  tiiis  ceil 
mav have  with  the  sinus.  (P'ig.  74.)  This  cell  may  extend  horizontally  backward 
over  the  .simis  .so  that  at  first  .si^ht  the  .sinus  .seems  to  be  divided  into  an  upper 
anil  a  lower  chamber.  Afjain.  this  cell  may  pas.s  to  the  outside  of  tiie  sinus 
anil  li<'  parallel  to  it  for  the  whole  lent!;th  of  the  outer  wall.  Such  a  cell  may  be 
larger  than  the  sinus  itself.     This  extension  of  the  ethmoidal  labyrinth  is  very 

confusing,  because,  in  operating,  it  is  ejisy  to 
inistake  a  jxi.sterior  ceil  of  this  kind  for  the 
sinus.  The  most  jjosterior  ethmoidal  cell  may 
project  downward  like  a  mound  into  the  an- 
trum, almost  to  its  floor.  Finally,  tiiis  rell 
may  iim  obJiiiuely  downward  and  l)ack\\ard 
into  tlie  i)ase  of  the  pterygoid  process. 

It  is  very  useful  tool)tain  a  clear  conception 
of  the  size  of  the  whole  lal)yrinth.  This  is  best 
obtained  by  turning  it  into  one  large  cavity  by 
breaking  the  partitions  between  the  cells. 
(Fig.  7').)  The  cavity  thus  create<l  will  hold 
throe  drachms — a  third  as  nmch  as  the  antrum. 
Posteriorly,  the  ethmoidal  pyramid  overhangs 
the  antrum  to  the  extent  of  a  quarter  of  an 
inch.  The  points  which  it  is  important  to 
remember  about  the  ])osterior  ethmoidal 
cells  are  their  large  size,  their  relationship  with  the  front  wall  of  the  sphenoidal 
sinus  and  the  optic  canal,  and  the  manner  in  which  a  large  posterior  cell  may  ex- 
tend over,  around,  or  beneath  the  s]>henoiilal  sinus.  The  great  boundaries  of 
the  ethmoidal  pyramid  should  never  be  lost  .sight  of:  the.se  are  the  brain  and  the 
frontal  .sinus  above,  the  eye  to  the  outside,  the  sphenoidal  sinus  behind,  and  the 
antrum  below.  With  all  of  the.se  the  ethmoidal  labyrinth  has  a  connnon  wall. 
The  J-ray  is  the  only  guide  that  we  have  to  the  size  and  arrangement  of  the 
jwstcrior  ethmoidal  cells. 


Fig.  75. — Diagrammatic  Drawing  In 
Show  tlic  Method  of  Reaching  tlir 
KtlmioiiUil  Labyrinth  throvigli  the  Ca- 
nine Fossa.      ((Vriginal.) 

Tlie  ruretti'  is  introduced  into  the 
antniiu  through  an  opening  ma<le  in  the 
canine  fossa  and  then  passeti  tlirough 
the  ostium  upward  into  tlie  etiunoidal 
labyrinth. 

In  this  s|»ecimen  the  ethmoidal  cells 
have  been  removed,  showing  how  they 
overhang  the  antrinn. 
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PaT1I()L()(1V  AN'D  SVMI'TOMATOLOGY. 

The  subjcctivo  symptoms  of  involveiiicnt  of  the  ethmoidal  cells  arc  frontal 
licadache,  a  disturbance  of  vision,  and  mental  hebetude.  Profound  mental  de- 
pression, auKumting  even  to  melancholia,  is  due  oftener  to  etluuoidal  disease 
than  to  disease  of  any  other  of  the  accessory  sinuses.  There  is  a  feeling  of  dis- 
tention at  tlic  bridgi'  (if  the  nose.  There  is  a  nasal  ilischarge,  but  it  is  less  copi- 
ous, as  a  mil',  than  when  the  frontal  sinus  or  the  antrum  is  involved.  Anosmia, 
ratiier  tlian  cacosmia,  is  complained  of.  On  accoiuit  f>f  the  nearness  of  the.se 
cavities  to  the  optic  nerve,  disease  of  the  posterior  ethmoidal  cells  causes  a 
greater  disturl)ance  of  vision  than  does  disease  of  the  anterior  cells.     In  all 


Fig.  70,— Large  MiilcUe  Turbinate  witli  Cells  Developed  in   It.      Large  sphenoidal    sinus  with  a 
posterior  ethmoidal  cell  overlying  it  anteriorly.      (Original.) 

instances  of  vuicxplaincd  trouble  with  vision,  the  ethmoidal  region  should  lie 
suspected  and  good  .r-ray  plates  obtained. 

In  extreme  cases  the  bridge  of  the  nose  is  enlarged  and  tender.  The  laclu-y- 
mal  bone  is  tender  on  pressm-e.  The  middle  meatus  is  tilled  with  crusts  or  pus. 
The  pus  often  works  up  into  the  olfactory  fissure  or  (Iroi)s  tlown  over  the  inferior 
turbinate  to  the  floor  of  the  nose.  The  turl)inate  at  times  becomes  atrophied, 
so  that  the  nasal  cavity  has  the  same  appearance  tliat  it  has  in  cases  of  ozania. 
In  very  many  cases  polypi  are  prestMit  aliout  the  middle  nu^itus.     Almost  always 
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polypi  lurnn  tliat  jlitTc  is  an  iiilVctcd  focus  iic;ir  al  liaiid.  Inlos  liic  pus  lias 
tlo(xl('<l  the  luiddlr  iiu'iitus  it  is  Ix'ttcr  not  to  wasii  out  tiic  nose,  but  to  swab 
away  tlio  excess  of  pus  and  then  to  lift  the  crusts  one  by  one  in  the  Iiopo  of  un- 
covering i)cnt-up  pus  and  so  exposing  the  p.osition  of  tlir  siippiualinfj  focus. 
When,  in  certain  cases,  the  middle  turbinate  is  forced  iiiwani  willi  a  jirobe,  ])us. 
wliich  has  l)een  dannned  up.  will  escape.  .Ml  work  in  the  elliruoidal  rej^qon 
sliould  lie  accompanied  by  careful  and  rei)eated  jjrobing.  Bare  bone  alone  is 
of  little  diajTMostic  value,  because  the  jn-obe  easily  lifts  the  nnicous  membrane 
from  the  cell  walls  beneath:  necrotic  bone,  however,  ])oinls  the  way  to  a  su])- 
puratinji  cell. 

The  anatomical  position  of  ihe  eilnnoidal  labyi-intli  exjjoses  it  to  infection 
from  all  si<les.  It  is  especially  liable  to  infeciioii  from  the  frontal  sinus,  so  that 
it  is  rare  to  liave  the  frontal  sinus  di.seased  without  disease  also  of  the  anterior 
ethmoidal  cells.  It  is  connnon  also  to  have  the  ethmoidal  cells  and  the  antrum 
involved  tofiether. 

Ethmoidal  Celh  in  ihe  Middle  Turbin(ite.~\\\  nine  pi  r  ciiit  of  ca.so.=!  the 
middle  turbinate  contains  one  or  more  ethmoidal  cells,  i  M;;.  7l'>.)  Such  a  cell 
usually  0])ens  into  the  third  meatus.  A  larjie  cell  in  tin'  middle  turbinate 
may  block  up  the  middle  meatus.  Still  larger  cells  of  this  kind  have  been  known 
to  reach  the  inferior  meatus  and  even  a])i)ear  at  the  ^•estibule.  This  condi- 
tion of  the  turbinate  used  to  be  called  "cystic  middle  turbinate."  .Moderate 
degrees  of  this  condition  are  often  discovered  in  the  I'outine  aminitation  of  the 
anterior  end  of  the  middle  turbinate.  I'sually  such  a  cell  contains  neiiher 
.serum  nor  i)iis,  and  gives  trouble,  if  at  all,  by  interlVring  with  the  drainage  of  the 
miildle  meatus  or  by  pressing  on  the  septum.  Such  a  cell  may  resist  the  pressure 
of  a  probe  or  give  way  and  crackle  under  it.  It  is  jjossible  for  such  a  cell  to 
become  infected  independently  of  the  othei-  ethmoidal  cells  and  to  supimrate. 
It  coultl  hardly  escape  acting  as  a  reserx'oir  in  sui)puration  of  neighboring  cells 
should  infection  fa'l  to  reach  it  directly. 

Disea.se  of  the  eihmoidal  cells  may  be  acute  or  chronic,  .\cute  disease  or 
infla:nmation  of  the  ethnK)idal  cells  can  be  distinguished  from  chronic  disease 
only  by  the  length  f)f  its  course.  The  signs  of  acute  inflammation,  therefore, 
will  be  (li-cii>~r(|  uiidci  ('liroiijc  1  nllaimnal ioii  of  the  I^thmoidal  Cells. 

Chronic  Disease  of  the  Ethmoidal  Cells.  I.  MrcocKLi:.— .Mucocele  of  the 
ethmoidal  labviinth  is  due  to  tht;  retention  of  nuicus  within  the  cells,  and 
the  dilatation  of  the  cells  from  the  pre.ssure  of  the  accumulateil  .secretion. 
A  single  cell  may  be  involved,  or  any  group  of  cells.  The  disca.se  begin.s,  as  a 
rule,  in  early  life,  is  very  slow  in  its  on.set,  and  painless  in  its  course.  The  end 
result  is  tiiat  the  whole  laljyrintli  is  turned  into  one  large  cavity.  There  is  no 
history  of  a  discharge  from  the  nose,  and  no  abnormal  secretion  is  found  in  the 
middle  meatus.  The  disease  is  seldom  discovered  until  the  imprisoned  mucus 
begins  to  make  its  way  to  the  surface.     Win  ii  this  occurs,  a  small,  round,  elastic 
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tumor  is  seen  above  the  inner  cantluis  of  the  eye.  This  grows  slowly,  and  grad- 
ually pushes  the  eye  to  one  side.  The  patient  presents  himself  on  account  of 
the  tumor  and  the  displacement  of  the  eye. 

Diagnosis. — The  tliagnosis  of  mucocele  is  made  on  the  presence  of  the  char- 
acteristic tumor  and  the  history  of  slow  painless  growth.  The  x-ray  shows  that 
the  ethmoidal  labyrinth  on  the  diseased  sifle  is  more  opaque  than  that  on  the 
well  side.  Mucoceles  are  occasionally  bilateral,  the  tumor  on  the  second  side 
appearing  a  year  or  two  after  the  tumor  on  the  first  side. 

If  a  mucocele  becomes  markedly  infected,  stormy  symptoms  set  in.  These 
are  pain,  fever  and  chills,  and  cedema  of  th(^  lids.  The  tumor  over  the  inner 
canthus  of  the  eye  becomes  red  and  tender,  or  there  is  swelling  below  or  to  the 
inside  of  the  eyeball,  showing  that  the  j^us  has  invaded  the  orbit  and  has  [pro- 
duced an  orbital  abscess. 

Treatment. — If  the  condition  should  by  chance  be  i-ecognized  before  the  ap- 
pearance of  the  external  tumor,  intranasal  opening  of  the  ethmoidal  labyi-inth 
would  probably  be  sufficient  to  effect  a  cure.  After  the  tumor  appears,  only  the 
radical  ethmoidal  operation  by  the  external  or  anterior  route  is  oi  any  service. 
This  operation  is  very  simple  under  these  conditions  because  the  lachrymal  bone 
and  the  anterior  half  of  the  os  planum  have  been  absorbed,  so  that  a  free  skin 
incision,  plus  the  thorough  removal  of  the  middle  turbinate,  is  all  that  remains 
to  be  done.  Sometimes  the  floor  of  the  frontal  sinus  has  been  d(-stroyed  to 
such  an  extent  that  the  sinus  and  the  ethmoidal  labyrinth  are  turned  into  one 
large  cavity. 

2.  Chronic  Si'ppvr.\tiox  ix  the  Ethmoid.^l  Cells. — In  chronic  sujjpura- 
tion  in  the  ethmoidal  cells  pus  is  seen  in  the  middle  meatus.  In  the  same 
locality  polypi  also  are  often  found.  The  presence  of  polypi  in  the  majority 
of  cases  means  an  infected  area  which  is  responsible  for  their  development.  In 
chronic  suppuration  of  the  ethmoidal  labyrinth  the  polypi  and  the  atrophy  of 
the  turbinates  should  be  regardetl  as  symptoms,  not  as  the  primary  disease. 
A  diligent  search,  therefore,  should  be  made  for  the  original  focus  of  the  disease, 
either  in  the  ethmoidal  region  or  in  the  neighboring  sinuses.  The  x-ray  shows 
that  the  affected  ethmoidal  region  is  more  opacjue  than  the  normal  ethmoidal 
region.  Very  often  the  plate  shows  that  the  ethmoidal  region  is  not  involved 
alone,  but  that  the  frontal  sinus  or  the  antrum  is  also  cUseased.  In  such  cases 
it  is  impossible  to  say  which  is  the  primary  seat  of  the  disease.  As  time  goes 
on,  there  are  discovered  fewer  cases  of  tlisease  limited  to  the  ethmoidal  region 
alone.  The  usual  method  of  making  a  diagnosis  of  ethmoidal  ilisease  is  to  fiml 
pus  and  polypi  in  the  middle  meatus,  then  to  remove  the  polypi,  ami  in  so 
doing  to  open  up  an  ethmoidal  cell  from  which  the  pus  comes. 

Treatment.— T]w  first  stej)  in  the  treatment  of  all  forms  of  sinus  ilisease  is 
the  removal  of  part  or  all  of  the  middle  turbinate.  In  ethmoidal  disea.<e  this 
is  done  in  order  to  get  room  for  attacking  the  etlunoidal  labyrinth. 
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'I'lic  l{ciii(iv:il  of  llic  Autciior  IIihI  of  the  MiiMlr  'riiihiiiati'.  'I'hc  miiiilli' 
tuii>iaatc'  aii<l  the  initMlf  iiicatus  arc  aiui'stlu'tizcd  with  a  trM-piT-ccnt  cticain. 
sohitit)!!  ami  sliniiik  t)y  1:1, (Kill  ailrcnaliti-i-liloriik'  sukitioii.  Tlu'  palimi  i- 
scat  ol  anil  his  head  ihinwii  iipwanl  ainl  backward  against  a  hcafl-rcst.  Winn 
the  initltlli'  iiieatus  is  roomy,  tlu-  siiiiplost  way  of  rr-moviiig  the  middle  tiiri)i- 
natr  is  to  cut  it  off  with  scissors.  (Fig.  76.)  As  a  rule,  however,  the  tur- 
binate is  taken  off  in  two  |)arts  with  concliotome  and  snare,  in  order  lo  do 
this,  an  oi)h{|ue  ini'ision  is  made  with  a  small  sti'ai.uht  coiiclioloiiK  ujiward  ami 
backward  into  the  l)od\-  of  llir  luibinale,  as  nearly  liall'-way  baek  on  llie  body 
of  the  turi)inate  as  the  concliotome  can  be  crowded.  (  l'i<;s.  77  and  7.s,  i  lulu 
this  incision  a  small  loop  of  wire  is  fitteil,  the  cannula  of  the  snare  is  puslnd  In 
the  extreme  up])er  edge  of  the  turbinate,  and  the  loop  is  drawn  home.  Tlii~ 
removes  the  anterior  half  of  tlie  tuibinate.  At  times  the  ])osferior  end  of  tlie 
turbinate  is  bulbous,  .so  that  a  .snare  wire  can  lie  gotten  round  it.  ,\n  aliiinpl 
should  always  be  made  to  engage  the  wire  round  the  jiosterior  end  of  the  luibi- 
nate.  If  it  succeeds,  the  remainder  of  the  turbinate  can  be  (piickly  remo\-ed. 
I'sually  the  wire  loop  cannot  be  made  to  engage  round  the  posterior  end  of  ilie 
middle  turbinate:  conseciuently,  this  ])art  of  the  turbinate  iias  to  lie  reinoxid 
with  sci.ssors  or  bitten  off  with  a  concliotome  or  the  ring  punch.  'I'lic  proiidnre 
which  has  just  been  given  for  the  removal  of  the  anterior  end  of  tlie  turbinale 

may  be  re\-erse(l  in  the  fol- 
lowing mannei-:   .\  lioi-i/,on- 
^   ^^^       -~-~^\'/-^  ^~~<i«»^  '•''  *'"'   '"^  niade  with  a  coii- 

^-^^^^^    /      \J\  ^^;;^^S^  \,x/\/\,  chotome  or  scissors  straight 

back  through  the  attach- 
ment of  tlie  turbinate.  Tlii- 
is  cai'ried  paralli'l  with  tin 
body  of  the  turbinate  as  fa:' 
back  as  the  turbinate  is  to 
be  remoNcd.  A  loop  of  wiri 
is  bent  at  a  right  angle  tu 
the  carrying  cannula  and 
slipjied  into  the  incision  in 
the  turbinate.  The  cannula  is  held  lielow  the  turbinate,  .\sthe  wire  is  drawn 
home  it  cuts  downward  and  removes  the  anterior  end  of  the  tmbin;ile.  The  pos- 
terior lialf  of  the  turbinate  may  lie  freed  from  its  attachment  by  putting  Ila.jek's 
hook  straight  liack  in  tlie  olfactory  fissure,  to  the  front  face  of  the  sphenoid. 
then  turning  the  j;oint  of  the  hook  outward,  and  drawing  forward.  Or  tlie  hook 
may  be  pushed  back  between  the  middle  turbinate  and  the  ethmoiilal  labyrinth. 
then  turneil  upward  and  inward,  and  brought  forward  through  the  attachmi-nt 
of  the  turbinate.  .V  small  right-angled  knife  can  be  used  in  the  same  way. 
Whatever  tags  of  the  turbinate  are  left  are  bitten  ofT  with  the  conchotome. 


Fin.  77.— Tlu-  RcTiioval  of  tli.-  .\iilirior  ICiul  of  tli.-  .Mid.lli- 
Tiirhimitc.     (( )rigiiial. ) 

(1)  liiri.tioii  tliroiigli  llii'  boilv  of  the  turbiimtc  with  a  small 
coiiclititoiiic. 

(2)  Cannula  carrying  snare  win*  in  place  for  tiie  removal  <»f 
the  ti|)  of  the  turbinate.  It  i.s  c.-wential  (hat  the  enil  of  the  can- 
nula be  pui^lied  well  up  to  the  uttaehineiit  of  the  turbinate. 
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A  Second  Mctliod  of  Kcinoxing  the 
Anterior  End  of  the  Middle  Turbinate  with  the 
Snare.      (Original.) 

In  this  metliod  the  incision  for  the  snare  wire  is 
not  made  from  below  obliquely  upward  through  the 
body  of  tile  turbinate,  but  is  made  from  above 
straight  backward  through  the  attachment  of  the 
turbinate.  The  cannula  carrying  the  wire  is  placed 
below  and  parallel  with  the  turbinate.  This 
method  is  not  easy  to  carrv  out  in  a  narrow  nose. 


The  removal  of  the  middle  turbinate  opens  u\)  the  middle  meatus,  give.s  room 
for  operative  manipulations,  antl  allows  the  sinuses  and  the  ethmoid  cells  which 
empty  into  the  middle  meatus  to  drain;  but  it  should  always  be  borne  in  mind 
that  it  does  not  ojx'n  up  the  ethmoidal  labyrinth.  The  ethmoidal  labyrinth 
lies  to  the  outside  of  tlie  middle  tur- 
IMnate,  and  to  open  this  a  separate 
procedure  is  necessary. 

Unless  the  patient  is  operated 
upon  in  a  hospital  and  can  stay  there 
for  a  day,  I  think  it  is  best  to  pack 
the  middle  meatus  lightly  for  twenty- 
four  hours  after  removing  the  middle 
turbinate.  Annoying  bleeding  is 
liable  to  follow  if  tiic  patient  is 
allowed  to  move  about.  AMiere  there 
is  pus  in  the  middle  meatus  it  is 
very  dangerous  to  leave  the  pack- 
ing in  place  for  more  than  a  few 
hours.  Under  these  cdiiditions  mo.^t 
surgeons  do  not  use  packing. 

Trlm.ming THE  lNFi-:RioRTrRBix.\TE. — The  removal  of  part  oral!  of  the  middle 
turbinate  is  a  routine  procedure  in  the  treatment  not  only  ofdisea.se  of  the  eth- 
moidal labyrinth,  but  also  in  the  treatment  of  disease  of  the  other  .sinuses.  Occa- 
sionally it  is  neces.sary  to  trim  or  to  remove  a  jiart  of  the  inferior  turbinate.  It 
is  seldom  desirable  to  remove  the  whole  of  it  because  so  much  scabbing  results 
from  this  procedure.  Trimming  the  inferior  turbinate  is  occasionally  required 
in  sinus  cases  in  order  to  give  better  breathing  or  better  drainage.  The 
method  of  doing  this  is  as  follows:  The  inferior  turbinate  is  well  cocainized 
both  on  its  inner  and  on  its  outer  surface.  In  order  to  reach  the  outer  side 
of  the  turbinate  a  small  swab  is  rubbed  backward  and  forward  in  the  cleft 
between  the  turl:iinat('  and  the  outer  wall  of  the  nose.  The  most  satisfac- 
tory instrument  for  trimming  the  turbinate  is  a  stout,  straight  saw.  The  long 
powerful  scissoi-s  made  for  trimming  the  inferior  turbinate  cannot  be  placed 
accurately,  and  they  usually  cut  off  too  much,  while  small  scissoi-s  do  not  get  a 
sufficient  hold,  and  slip.  A  tampon  of  cotton  or  gauze  is  jjlaced  between  the  turbi- 
nate and  the  septum.  Then  the  .-^aw  is  placed  in  the  cleft,  to  the  outside  of  the 
turbinate,  and  carried  to  the  attachment  of  tiie  turbinate,  or  part  way  to  the 
attachment,  according  to  how  much  of  the  turbinate  the  operator  wishes  to 
remove.  TATien  the  saw  is  oijpositc  to  the  desired  place  on  the  turbinate,  the  blade 
is  turned  so  as  to  lie  horizontally,  with  the  teeth  against  the  turbinate.  The 
turbinate  is  now  sawed  through  from  without  inward  until  the  strip  to  be  removetl 
hangs  only  by  mucous  membrane.     The  mucous  membrane  which  holds  the 
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istrip  is  cut  tliiuunli  eitlicr  witli  ilic  small  scissur-|iuiu'li  or  witli  tiic  lartrc  lui- 
hiiiatc  scissors.  Inaccrtain  iiiiinlxrof  cases  tiic  strip  of  tuH)iiiat(is  ((iniplctily 
(Ictadu'd  l)y  tiiis  procedure  and  lies  free  at  the  bottom  of  t lie  nose:  and  in  this 
event  it  is  }!;ra.sp<'d  with  a  small  concliotome  ami  remo\ci|.  The  detached 
l)iece  of  the  turbinate  fjenerally  eludes  the  hold  of  the  nasal  force|js.  Some- 
times the  patient  can  l)lowout  the  loose  piece.  As  a  rule,  however,  the  scissors 
fail  to  cut  the  turbinate  comi)letely  through  at  the  posterior  end.  I'sually  the 
bleeding  makes  it  impo.ssible  to  see  well  enough  to  place  the  sci.ssors  accurately 
and  to  cut  the  bar  of  mucous  mcmbi'ane  which  remains.  Sometimes  a  fortu- 
nate stroke  with  the  concliotome  will  accomplish  this,  but  more  often  it  is  nec- 
essary to  grasp  with  the  concliotome  the  |)osterior  part  of  the  strij)  wliiiii  is 
being  removed  ami  to  bring  it  away  i)artly  by  tearing  and  jiartly  by  cutting. 

The  hemorrhage,  after  trimming  the  inferior  turbinate,  i>  often  suliicieiit  to 
be  annoying.  On  this  account  tlie  jiaticiit,  for  tlie  lirst  foit>-right  hours,  siimiid 
be  within  easy  reach  of  the  iihysician,  preferably  in  a  hospital.  \\'heii  the  strip 
of  turbinate  has  been  removed,  two  cigarettes  the  size  of  a  small  little  fin- 
ger are  made  of  gauze  and  wrapjied  in  Cargile  membrane.  These  plugs  are 
wetted  and  placed  one  on  toji  of  the  other  in  the  inferior  meatus  against 
the  cut  surface  of  the  tuiliinatc  In  order  to  ai-eompli.-li  this  crirctiN-eiy,  il  is 
necessary  to  have  the  nose  clean,  to  haxc  il  well  illuminated,  and  to  use  a  stout 
l)air  of  forceps  Hke  the  bayonet  forceps.  Tlir  first  plug  is  crowded  down  so  as 
to  fit  snugly  along  the  floor  of  the  nose  and  beneath  and  somewhat  to  the  outside 
of  the  turbinate,  ("are  should  be  taken  to  see  that  the  i)osterior  end  of  the  i)lug 
does  not  ride  up  and  leave  the  back  pai't  of  the  turbinate  unprotected.  Bleeding 
is  almost  sure  to  follow  if  attention  is  not  jiaid  to  this  point.  Tiie  first  ])lug 
inserted,  the  second  one  is  placed  on  top  of  it  and  carefully  ciowded  down, 
front  and  l)ack,  the  same  as  was  done  in  the  ca.'^e  of  the  hist  i)lug.  .\bove  the 
.second  plug  a  |)iece  of  unfolded  and  unprotected  gauze  is  packed  in  lightly. 

If  the  patient  is  not  to  stay  in  the  ho.>;|)ital,  he  is  directed  to  ride  home,  and 
to  keep  as  <|uiet  as  po.s.sible  for  forty-eight  hours.  He  should  be  warned  against 
drinking  anything  hot.  He  is  told,  if  bleeding  occurs,  to  sit  upright,  not  to  lie 
down,  to  apply  ice  to  the  bridge  of  the  nose,  and  to  suck  bits  of  ice.  If  tlie.se 
measures  do  not  speedily  stop  the  bleeding,  he  should  understand  that  he  is 
tf>  notify  the  |)liysician.  Unless  the  patient  is  kept  in  a  hosjiital,  where  he  can 
have  trained  watching,  the  physician  is  liable  to  lie  summoned  needlessly  on 
account  of  hemorrhage. 

The  loose  piece  of  gauze  and  the  upper  j  dug  are  reiiio\-e<i  at  (lie  em  1  of  twenty- 
four  hours.  Owing  to  the  Cargile  membrane,  the  plug  comes  away  with  little, 
if  any,  bleeding.  The  lower  plug  is  taken  out  at  the  end  of  forty-eight  hours. 
After  this,  no  packing  is,  as  a  rule,  re(|uired.  for  the  first  four  days,  whatever 
cleaning  of  the  nose  is  nece.s.sary  should  be  done  by  the  jjhysician.  After  this 
time,  the  jiatient  can  be  allowed  the  use  of  an  alkaline  spray  matle  up  from 
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Seller's  tablets  or  frnni  any  similar  jireparation.     Later,  an  oil  si)ra\-  can  be 
used  in  addition  to  the  cleansing  spray. 

Removal  of  the  Anterior  P.\rt  of  the  Inferior  Tirbin.vte. — In  o])era- 
tions  ui)on  the  anti'um  it  is  customary  to  remove  the  anterior  part  of  the  inferior 
turbinate.  This  is  accomplished  by  making  a  cut  with  saw  or  scissors  through 
the  attachment  of  the  turbinate.  This  cut  is  carried  straight  Ijack  as  far  as  the 
turbinate  is  to  Ik-  removed,  generally  to  about  the  middle  of  the  turi)inate. 
When  the  cut  has  been  made,  a  loop  of  wire,  bent  at  a  right  angle  to  the  carrying 
cannula,  is  forced  back  in  it.  The  cannula  is  held  below  the  turbinate  and 
parallel  with  its  inferior  border.  On  screwing  the  wire  home  it  cuts  downward 
and  removes  the  anterior  portion  of  the  turbinate.  When  it  is  impossible  to 
use  the  snare,  the  anterior  half  of  the  tuibinate  should  be  removed  with  a  ])uneli. 
But  little  plugging  of  the  inferior  meatus  is  required  after  this  procedure.  The 
l>lug  need  not  be  carried  as  far  back  as  is  necessary  when  a  strip  is  taken  from 
the  whole  length  of  the  turbinate.  The  plug  should  be  taken  out  at  the  end 
of  twenty-four  hours,  and  need  not  be  replueed. 

Oper.^tions   upon   the   Eth]\ioid.\l   L.\byrinth. 

The  Intranasal  Route. — In  slight  cases  of  ethmoiditis,  where  the  only  symp- 
toms are  a  little  discharge  and  a  little  crusting,  all  that  is  necessar}-  for  treat- 
ment is  an  alkaline  wash.  But  few  cases  of  this  class  present  themselves.  In 
all  other  cases  the  first  step  is  to  locate  the  diseased  cell  with  the  probe  or  by 
following  the  pus  to  its  source.  In  many  instances  this  is  a  slow  procedure. 
It  is  necessary  to  dry  the  ])art  which  is  being  operated  upon  carefully  and  to 
probe  gently  and  accurately  in  advance  of  all  further  instrumentation.  Never 
work  toward  the  olfactory  cleft,  but  always  work  upward  aiul  outward,  toward 
the  orbit.  No  harm  results  if  the  orbit  is  entered,  except  perhaps  the  sudden 
protluction  of  a  black  eye  or  an  emphj'sema  of  the  orbit  if  the  patient  sneezes 
or  blows  his  nose.     Both  of  these  conditions  clear  up  in  the  course  of  a  week. 

Whenever  pus  is  seen  coming  from  a  cell,  the  cell  is  opened  with  hook, 
curette,  or  conchotome.  Polypi  are  removed  and  the  cells  at  their  base  are 
opened.  Many  years  ago  Hajek  made  a  practice  of  introducing  a  short  right- 
angled  hook  for  breaking  up  the  ethmoidal  labyrinth.  (Figs.  79  and  80.) 
This  hook  can  l)e  useil  in  two  ways: — It  can  be  introduced  into  the  olfactory 
fissure  as  far  back  as  the  front  face  of  the  sphenoidal  sinus,  and  the  point  of 
the  hook  then  turned  outward  so  that  it  li(>s  horizontally.  Tlie  hook  will  not 
reach  the  os  planum  if  the  handle  is  kejit  iiarallel  with  the  septum.  When  the 
hook  is  in  position  it  is  drawn  forward  through  the  substance  of  the  ethmoidal 
labyrinth,  tearing  through  the  cells  as  it  proceeds.  After  the  initial  opening  has 
been  made,  the  stumps  of  the  partitions  between  the  cells  are  bitten  away  with 
the  conchotome.     In  the  secontl  method  of  using  the  hook  the  labyrinth  is  at- 
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tai'vcil,  nut  fruiu  the  to)  i,  I  nil  Iidiii  tlic  hot  lorn.  '\'\\v  |)(iiii1  <>i  \\u-  liodk  is  tmiicd 
upward  and  cntiTcd  at  tlic  pnstci-ior  interior  part  (if  tlic  laiiyrinlli:  then  it  is 
pulled  forward  and  downward.  This  ])rocedure  is  i-epeatcd  a>  dltcii  as  is 
necessary.     The  operator  may  in  this  way  open  tlie  lal)yriiith  cili  iiy  ((H. 

As  .soon  as  the  field  becomes  ohsciu'ed  with  l)li)od,  the  ()]>eiat(ir  has  to  stop, 
or,  if  lie  proceed,  he  must  ilo  so  with  the  <ireatest  caution.  Naturally,  many 
sittings  are  reciuircd  hi'torc  the  (•lliniiiiijal  hil)\riiitli  is  ilidrdu^iily  rlcannl  out. 
In  all  ethmoidal  f)])eratiiii;:  tlicic  is  (laniicr  nf  lucakiiifi-  iiiln  the  nanial  ra\ity, 
either  through  the  crii)ril'orm  ])]atc  oi- tliidu^ii  thr  ronf  of  tlic  ('tiinidiilal  laliy- 
rintli.  Such  an  accident  is  jiractically  sure  t<>  lie  I'oijnwcil  liy  a  fatal  meningitis. 
]".\('n  to  an  operator  who  has  fortified  himself  with  a  knowledge  of  operating 
distances  and  has  traincil  himself  hy  prolonged  work  on  the  cadaxcr,  oiierat- 
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ing  in  the  ethmoidal  region  from  within  the  nose  is  a  hlind  and  dis(|uicting 
work.  The  bravest  operator  generally  ends  by  doing  too  lillle.  'i"hr  amount 
accomjilished  by  the  timid  operator  is  insignificant.  Much  that  goes  under  the 
name  of  ethmoidal  operating  is  liable  to  be  the  merest  puttering.  It  is  criminal 
to  undertake  work  in  the  ethmoidal  region  without  previous  training  on  the 
cadaver  and  a  knowledge  of  operating  distances  Tl-'ig.  IS'.))  in  llie  nose. 

The  Anterior  or  the  External  Route. — The  external  route  for  the  remo\al 
of  the  ethmoidal  cells  is  the  most  .satisfactory.  It  rcijuires  an  external  inci- 
sion along  the  outer  border  of  the  nasal  bone.  Many  patients  object  to  this. 
As  already  stated,  however,  incisions  in  the  .skin  of  the  nose  heal  very  readily 
and  leave  surprisingly  little  scar.  As  physicians  recognize  more  fully  the  \-aluc 
of  thorough  work  in  the  ethmoidal  labyrinth  for  the  preservation  of  good  vision, 
the  external  operation  for  ethmoiditis  will  be  urged  with  greater  earnestness 
upon  patients.  In  very  many  cases  the  external  oiieration  should  not  be 
reserved  as  the  operation  of  last  resort,  but  should  be  accei)ted  fir.st.  ^^'e  have 
the  modern  radical  operation  upon  the  frontal  sinus  to  thank  for  teaching  us 


DISEASES   OF  THE   ACCESSORY   SINUSES. 


105 


the  value  of  tlic  external  <>])eration  upon  the  ethmoidal  labyrinth.  In  the 
external  operation,  instead  of  removing  the  ethnioidal  eells  one  by  one,  they  are 
all  removed  at  once;  instead  of  working  toward  the  cribriform  jjlatc  at  a  danger- 
ous angle,  the  operator  works  parallel  with  it;  instead  of  working  in  the  dark, 
the  operator  woiks  with  ilireet  illumination  given  l)y  an  eleeti-ic  light  reflected 
into  the  wound. 

Technique. — The  nuddle  tui'binate  should  be  I'emoved  previously  under  co- 
caine. The  patient  is  etherized  and  placed  on  the  operating  table  in  the  half- 
sitting  position.     The  choana  and  the  corresponding  nasal  cavity  are  tamponed 


Vu:.  sn.— T.ii.,  rigurc  shows  tlic  Method  of  Using  Ilajek's  Hook  for  lireukiii;;  ii|.,.n  th,.   Eth- 
moidal  Bulla.      (Original.) 

from  the  front.  An  incision  is  made  from  the  inner  end  of  the  eyebrow  down- 
ward along  the  outer  edge  of  the  nasal  bone  to  its  lower  limit.  This  is  carried 
to  the  bone  and  the  outer  half  of  the  nasal  bone  and  the  whole  of  the  ascending 
process  of  the  sujierior  maxilla  are  stripped  of  i)eriosteum.  The  lachrymal  .sac 
is  turned  from  its  bed  and  the  periosteum  elevated  from  the  inner  wall  of  the 
oil )it .  The  upper  part  of  the  ascending  process  of  the  superior  maxilla  is  removed 
with  the  burr,  and  the  stump  of  the  pi-ocess  levelled  with  the  bottom  of  the 
lachrymal  groove.  The  lachrymal  bone  and  the  anterior  half  of  the  os  jjlanum 
are  removed  with  thin  bone-forceps.  In  this  way  the  anterior  end  of  the  eth- 
moidal labyrinth  is  exposed.  The  ethmoidal  cells  are  now  removed,  if  desired, 
from  before  backwanl  with  a  curette,  the  os  planum  being  usetl  as  a  guiilc. 
Hajek's  hook  can  be  used  to  start  the  breaking  up  of  the  labyrinth.  The  large 
size  of  the  opening  in  the  bone  makes  the  use  of  this  instrument  very  direct  and 
satisfactory.     The  wound  in  the  skin  is  sutured  and  the  ethmoidal  region  is 
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jiackcd  throu<;h  thr  nnsc  with  inotictcil  gauzo.     This  is  removed  in  twenty-fuiir 
houi-s. 


IV.  THK  APlMJi;!)  AXATO.MV  AND  Till;  DISKASKS  OF  TlIK  FRONTAL 

SINUS. 

Anatomy.— There  are  two  frontal  sinuses,  a  rifjht  and  a  left.  They  are 
separated  by  a  nmlian  partition  which  corresponds  to  the  .sagittal  suture  of  the 
skull.  (Figs.  81  and  82.)  Ivicii  sinus  is  jjlaeed  in  I  lie  middle  anil  inferior  jiart 
of  the  front  of  the  frontal  hone.  All  recent  studies  demonstrate  that  the  sinuse.s 
eorrespontl  to  anterior  ethmoidal  cells  which  have  developed  upward  from  the 
ethmoidal  region  and  have  separated  the  two  plates  of  the  frontal  hone.  There 
is  always,  therefore,  an  intimate  relation  l)etween  the  frontal  sinus  and  the 
ethmoidal  region,  since  one  is  hut  the  continuation  of  the  other. 

Size. — The  development  of  the  sinus  begins  after  birth.  At  eight  years 
it  extends  above  the  root  of  the  nasal  bone  one  quarter  of  an  inch.  The  adult 
sinus  measures  vertically  from  three-cjuarters  of  an  inch  to  an  inch,  and  hori- 
zontally from  the  median  line  one  inch :  that  is.  it  reaches  the  middle  of  the  ujiper 
rim  of  the  orliit.     Tlie  cajiacity  nf  (lie  adult  sinus  is  about  one  drachm  and  a  half. 


Fir..  81. — Section  of  Skull  Showing  Triangular  li.rni  of  the  I'rontal  Sinu.ses.      (Sieur  and  Jacob.) 

Owing  to  deviation  of  the  septum  between  the  sinu.ses  the  two  arc  scltlom  of 
the  same  size.  The  i^rominenee  of  the  superciliary  ridge  is  but  a  poor  guide 
to  the  size  of  the  sinus. 

Vessels. — Tlic  veins  of  the  sinus  are  in  relation  witii  thesu])erior  longitudinal 
sinus  of  the  brain,  and  the  lymphatics  connect  with  the  subarachnoid  space. 
There  is  a  plentiful  supply  of  nerves  which  makes  the  sinus  very  sensitive. 

The  Mrcous  Me.mbk.v.nk. — The  mucous  membrane  of  tiie  frontal  sinus  is  a 
continuation  of  the  mucous  membrane  of  the  nose,  l)ut  is  not  as  thick.  This 
difTerencc  is  due  to  the  fact  that  the  mucous  membrane  of  the  sinus  has  few 
glands  and  no  cavernous  tissue.     (Figs.  83  and  84.) 

The  For.m  of  the  Sixrs. — There  are  two  varieties  of  the  frontal  sinus — 
the  small  sinus  and  the  large. 

The  Small  Sinus. — The  small  frontal  sinus  is  one  in  which  the  ethmoidal 
cell  has  remained  at  the  top  of  the  ethmoid  labyrinth  as  the  highest  ethmoid  cell, 
without  corresponding  separation  of  the  two  plates  of  the  frontal  bone.  Such  a 
sinus  is  located  within  the  ui)per  iimer  angle  of  the  orbit.     (Fig.  8.3.) 
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The  Large  Sinuii. — What  may  be  taken  as  the  normal  sinus  is  one  which 
comes  out  of  the  orbit  upon  the  brow.  Such  a  sinus  is  classed  as  a  large  sinus. 
In  the  median  line  the  height  varies  between  three-quarters  of  an  inch  and  an 
inch.  In  very  large  examples  the  vertical  measurement  niay  be  two  inches 
(Fig.  86.) 

^^F'^gi  Sub-mucous  conaective  tissue. 
Fig.  83. 

Ciliated  epilhelii 
Tunica  propria. 


Fig.  S2. 


Fig.  84. 


Fig.  82. — Drawing  from  a  Formalin  Preparation  of  the  Accessory  Sinuses  and  the  Etlimoidal 
Cell.i.  The  plate  shows  liow  tlie  frontal  sinus  is  notliing  but  an  enlarged  anterior  ethmoidal  cell.  In 
this  case  the  second  of  the  four  frontal  cells  becomes  the  frontal  .sinus.      (Killian.) 

Fig.  8.3. — The   Mucous  Membrane  of  the  Frontal  Sinus.      (Piersol.) 

Fig.  84. — The  Respiratory  Mucous  Membrane.     (Piersol.) 


Fig.  85.— Frontal  Sinus  Reduced  to  the  Size  of  an  .\nterior  Etlunoidal  Cell.     (Sieur  an<l  Jacob.) 
Fig.  8G.— Diagrammatic  Figure   Showing  Three   \arieties  (1,  2,  3)  of  the  Large  Frontal  Sinus. 

(Hajek.) 


The  large  sinus  is  often  still  further  enlarged  by  prolongations— a  prolonga- 
tion outward  over  the  superciliary  ridge,  and  a  prolongation  backward  over  the 
orbit. 

The  Outicard  Prolongation.— VmaWy  the  sinus  extends  outward  from  the 
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incdiaii  line  one  iiicli,  tlial  i~.  In  llir  iiiiildli'  of  llir  nrl)it.  ^^'llc•I•(•  tlu'iv  is  a 
large  out  wan  I  pniliuijiatinii  ilic  cniiir  Iniirtli  I'f  the  simis  may  l)o  as  imicli  as 
two  iuclirs— tliat  is,  it  inav  cxtciiil  as  far  as  tlic  malar  l)oiU'.     (Fip;.  Sfi.) 


Orbital  prolongation. 


Fig.  87.— The  nackwanl  or  Drbilal  I'roluiinatiiui  ..f  tlio  Krontal  .Siinis.       (Sieiir  and  .lacob.)      In  llic 
upper  figvirc  the  |>roloiigatioii  i.s  shuwii  in  a  vertical,  in  tite  lower  one  in  a  Itorizoutal,  section. 


Fio.  88.— Deviation  of  tl,,.  Median  Se|)tiiin.      (Tilley.) 

The  Backu-ard  Prolongation. — Tho  Imckward  or  orbital  prolongation  runs 
Ijackwanl  over  tlic  orbit  on  the  inner  .side  of  the  sinus  and  over  the  ethmoidal 
labyrintii.  to  end  liliiidiy  fiom  half  an  inch  lo  an  incii  from  the  rim  of  the  orbit. 
(Fig.  .S7.) 

The  Septu.m  of  thk  Sim's.— The  sejitum  of  the  sinus  is  a  thin  triangular 
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plate  of  bone  jjlaeed  vertically,  as  a  partition  coninion  to  both,  between  the  two 
sinuses.  Very  rarely  are  there  jieri'orations  in  it.  1  have  found  but  one  un- 
doubted perforation  in  at  least  five  hundred  heads.  No  matter  how  much 
the  upper  pait  of  the  septum  may  deviate,  the  base  is  nearly  always  in  the 
median  line.     Owing  to  marked  deviation  of  the  upper  part  of  the  me(lian  par- 

Partlal  septum. 


Fig.  89. — Diagrammatic  Drawing  Showing:,  at  the  Summit  of  the  Frontal  Sinus,  Partial  Septa 
Parallel  with  the  Median  Septum.      (Original.) 

Fic.  no.  — Partial  Septa  Making  Pocket.s  in  the  I'pper  Part  of  t lie  Frontal  Sinus.      (Sicurand  Jacob.) 

titiiin  one  sinus  may  extend  far  beyond  the  central  line  into  the  tei-i'itory  of  the 
opposite  sinus.     (Fig.  88.) 

Incomplete  or  Partial  Septa. — In  addition  to  the  median  seirtum  which  is 
completr,  the  frontal  sinus  often  has  septa  wliich  are  partial  or  incomplete.  These 
ha\-e  two  seats  of  prcdilection^one  at  the  summit  of  the  sinus,  and  the  other 


iN'early  complete  septii 


Opening  into  thi 


Fig.  91. 


l^iG.  92. 


Fig.  01.— T.argc  Septum  Nearly  Dividing  tlie  Sinus  into  Two  Parts.  .Aji  opening  made  through 
the  anterior  wall  of  the  sinus  in  the  position  indicated  in  the  drawing  would  lead  the  operator  to 
think  that  this  septum  was  the  outer  wall  of  the  .sinus.      (Original.) 

Fio.  92.— The  Black  Circular  Area,  just  .\bo\e  tlie  Lachrymal  Bone  Shows  the  Region  where 
the  Sinus,  however  small,  Can  Always  be  Opened.  (Mollified  from  Sicur  and  .lacob.)  a.  The  black 
circle  above  tlie  root  of  the  nasal  bone  shows  the  rcgioti  where  the  sinus  can  be  opened  in  two-thirds 
of  the  cases. 

in  the  backward  or  orbital  prolongation.  Partial  partitions  are  found  in  about 
ten  per  cent  of  all  sinuses.  (Figs.  <)1  ami  92.)  In  aliout  five  per  cent  of  cases 
there  is  found  a  nearly  complete  partition.  It  is  important  to  recognize  such  a 
partition,  as,  if  present,  it  will  (unless  removed)  vitiate  any  operation  which  is 
undertaken  for  the  cure  of  disease  of  the  sinus. 


no 


AMKIUIAN    rHACril'K  (>F  SlUCKRV. 


Thk  Antkiuok  Wai.i..— Takiiip  Iwxlics  as  llicy  arc  ciK-diiiitcicd  in  tin-  dis- 
siTtinp-rooin  we  sliall  tiiui  timt  in  oiu-thinl  "f  tliciii  tlic  frontal  sinus  is  of  tiu> 
uiuU-vflojHHl  or  small  variety:  thai  is.  it  ilofs  not  coino  out  into  the  region  of 
tlie  lirow,  liiit  roniains  eoufined  within  the  ujipcr  inner  angle  i-l'  liie  orliit  as  the 
highest  ethmoidal  eell.  Kor  smgieal  |)Ur|M)ses  sueh  a  sinus  has  no  anterior  wall. 
In  two-tliirds  (if  the  ea-ses  the  sinus  ext<'nds  into  the  hrow  throughout  a  length 


Naul  pan  ol  llooi. 


Orbital  pan  oi  floor. 


Fni.  03. — Till-  Divisiim*  of  (lii>  l"lt)or  nf  the  Kroiilnl  .'^iniis.      (Original.) 

of  from  ihiee-fourths  of  an  inch  to  one  incii.  Tlicrcforc.  the  only  place  wheie 
one  is  .sure  to  reach  it  is  within  the  orltit  at  its  uppi'r  inner  angle,  Ix'hind  and 
above  the  ascending  process  of  the  supeiior  maxilla,  anil  the  next  surest  place 
is  at  the  root  of  the  eori-es|X)nding  nasal  hone.     (  Figs.  !)2  and  119.) 

Thk  Po.«iTKRU)K  on  THE  Cr.vxi.m-  W.m.l.— The  jjosterior   wall  of  the  sinus 
forms  a  |)art  of  the  front  wall  of  the  cranial  cavity. 


I-ici.  04.— Tlip  Ki'lntioii.Hliip  of  \\<r  I'loor  of  Ilic  Frontal  Siiiu.s  with  tlif  Hoof  of  the  Xasnl  Fcssa. 
(.Sifur  and  .Inrob. ) 

(1)  Nanul  itxif  not  in  ri'lntion  with  the  .sinus;  (2)  thf  right  frontal  sinu.s  in  relation  with  the 
naxal  foma  uf  both  xiih'-i:  (.'4i  anterior  ethmoidal  cells  interveniiiL'  liet ween  t lie  floor  of  (he  siniw  and 
the  r<K>fof  the  no-.- 

Thk  Klook  ok  thk  Kront.vl  8inis.— The  lelationshiii  between  the  floor  of 
the  frontal  sinus  and  the  roof  of  the  ethmoiilal  labyrinth  is  constant.  If  tlie 
sinas  is  small  the  relationshij)  with  the  roof  of  the  orbit  and  with  the  roof  of  the 
nasal  fos,sa  may  di.sajipear.     (^Figs.  O."?  and  94.) 

The  relationship  between  the  floor  of  the  frontal  sinus  and  the  ethmoidal 
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cells  is  very  important.  The  anterior  ethmoidal  cells  make  the  floor  of  the  .sinus, 
and  often  project  like  mounds  into  it.  In  this  way  they  may  obstruct  the 
drainage  duct  of  the  sinus.  (Figs.  95,  96,  and  97.)  AMien  an  ethmoidal  cell 
projects  like  a  mound  into  the  floor  of  the  sinus  it  is  easy  to  break  through  the 


Fig.  95. — Relationsliip  of  tlie  .\nterior  Etlimoidal  Cells  to  the  Frontal  Sinus.  (Sieur  and  Jacob.) 
(1)  An  anterior  ethmoidal  cell  (frontal  bulla)  projecting  into  the  floor  of  the  frontal  sinus;  (2)  an 
anterior  ethmoidal  cell  opening  into  the  frontal  sinus. 

Fig.  96. — An  .\nterior  Ethmoidal  Cell  Projecting  like  a  Mound  into  the  Floor  of  the  Frontal 
Sinus.  A  probe  has  been  pushed  through  this  into  the  sinus,  as  shown  by  the  anterior  marker.  The 
posterior  marker  shows  the  route  into  the  sinus  through  its  ostium.      (Sieur  and  Jacob.) 

Fig.  97.— Relationship  of  an  Ethmoidal  Cell  and  of  a  Cell  of  the  Bulla  to  the  Frontal  Sinus. 

(1)  .\n  anterior  ethmoidal  cell  opening  into  the  frontal  sinus.  (Onodi.)  (2)  A  cell  from  the 
groove  of  the  bulla  passing  to  the  outsiile  of  the  frontal  sinus  and  reaching  the  orbital  rim.  Such  a  cell 
often  has  been  called  an  accessory  frontal  sinus.     (Original.) 

roof  of  this  and  to  make  a  large  opening  down  into  the  ethmoidal  region  of  the 
nose.  The  floor  of  the  frontal  sinus  is  either  funnel-shaped  or  saucer-shaiietl. 
(Figs.  99,  100,  101,  and  102.) 

The  dangerous  area  of  the  sinus  is  the  posterior  internal  angle  of  the  floor, 
since  here  the  cribriform  plate  comes  into  close  relationship.    (Figs.  103  and  104.) 
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All  strong  furcttiiig  of  tin-  sinus,  tluTcforc.  sliuul.l  l>i>  done  in  iin  outwanl  aiul 
«lo\vii\vunl  iliivrtion,  never  bni-kwanl  and  inward. 

Thk  Xaso-Fiiontai.  Dvct.— The  sinus  I'Miptics  into  ihv  middle  meatus  of 
the  nose,  to  the  outside  of  the  anterior  enil  of  the  middle  turbinate,  by  a  canal 
aiu.ut  half  an  ineh  long— the  naso-frontal  duet.  This  starts  from  tlie  posterior 
l>art  of  tiie  floor  an  eighth  to  a  ([uarter  of  an  ineh  from  thr  mcilian  scplum. 
When  one  tries  to  find  it  from  within  tiie  sinus,  tlie  tendency  is  to  huji;  lliese|itum 
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Flo.  OS,  — DiiiKniiii  to  Show    tlic    Rcli\tinnsliip  of    tlic  Roof  of  tlir   Ktli i<lal   I.abyriiilh  to  (ho 

Floor  of  thr  Kniiiliil  Siiiiii,      (OriK'ninl.) 

Fk;.  !•(•.       Thr  I'onii*  of  the  FIcMir  of  thi-  Frontal  Siiiiis,      (Original.) 

Till-  lir-t  two  liRun-s  sliow  tin-  conical  Hoor  or  the  finiiipl-shnpcil  floor.  The  last  figure  shows  the 
unurer-shuiH-tl  floor.  In  this  fiHincl-slmpcil  >iniis  the  no-so-frontnl  iluot  is  civsy  to  find.  In  the  saucer- 
aliupeil  tumiH  the  duet  \*  hard  to  find  and  must  be  sought  for  well  backward 

of  the  sinus.  Tigs.  101).  101,  and  102.)  If  the  floor  of  the  sinus  is  fuimel-.shai)ed 
the  ])robe  is  guideil  at  once  into  the  duet,  l)Ut  if  the  floor  is  of  tiie  saucer-shapi' 
variety  the  probe  must  lie  moved  outward  away  from  the  septum  and  aU) 
baekwanl  before  it  will  enter  the  duel.  It  is  usually  impossil)le  to  eathelerize 
the  sinus  without  first  gaining  room  by  liie  removal  of  tlie  aiiterinr  end  nf  tlie 
middle  turbinate.     Not  nnlv  does  the  tui'binatc  liimlcr  catlieti'i-izaliiMi,  Inil  an\- 
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I  lo.  100. — Di.'igrainmatic  Transverse  Sections  of  the  Floor  of  the  I'rontal  .Sintis.  (Original.) 
(1]  Trunsversi'  s<>ction  of  the  funnel-shuped  sinu.s.  In  such  a  sinus  the  na.so-frontal  duct  is  easily 
founil.  (2)  Trtuisverse  si-ction  of  a  frontal  sinus  where  there  is  a  right-angled  ledge  or  step  of  bone 
Kpringing  from  the  ineilian  partition.  If,  in  an  attempt  to  pa-ss  a  probe  into  the  nose  from  such  a  sinus, 
the  pnibe  is  carried  down  close  to  the  median  .septum,  it  woidd  strike  on  this  leilgi'  ami  not  enter  tlie  naso- 
frontal iluct.  It  is  a  good  rule,  therefore,  to  keep  an  eighth  or  a  (piarter  of  an  inch  away  from  the 
tnciliun  partition  in  onler  to  avoid  this  step.  When  the  duct  is  not  reailily  found,  move  the  probe, 
not  only  outwanl  but  also  in  a  backward  direction. 

enlargement  of  this  structure  tenils  to  liloek  the  drainage  canal.  .Ml  intranasal 
work  for  the  [lurpo.se  of  ijettering  the  drainage  of  the  frontal  sinus  is  foeussed 
about  the  anterior  end  of  the  middle  turbinate.  The  frontal  sinus  is  jjlaecMJ 
directly  above  the  antrum,  so  that  in  one-half  of  the  eases  a  probe  can  be  jia.ssed 
from  the  frontal  .sinus  into  the  antrum  below.  Pus,  of  course,  could  find  its 
way  more  readily  than  the  probe.  From  its  anatomical  position,  therefore, 
the  antrum  is  often  only  a  cesspool  for  the  frontal  sinus. 
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The  Pulley  of  thi;  Superior  Oblique  Muscle.— The  superior  oblique 
muscle  is  attached  just  within  the  upper,  inner  angle  of  the  orbit  to  the  inside 
of  the  supra-orbital  notch.  (Figs.  107  and  108.)  In  all  operations  on  the  sinus 
within  the  orbit  this  muscle  lies  in  wait  for  the  operator.  If  it  is  disturbed 
it  gives  temporary  double  vision,  and  occasionally  the  trouble  is  permanent. 


Fig.  101. 


Fig.  102. 


Rib  guarding  the  opening  into  the  i 
Fig.  103. 


Fig.  101. — Frontal  Sinus  with  Rectangular  Ledge  Projecting  from  the  Median  Septum.  If  the 
probe  hugs  the  median  septum  when  the  attempt  is  made  to  find  the  naso-frontal  duct,  it  strikes  upon 
tliis  ledge.     (Original.) 

Fig.  102. — Saucer-shaped  Sinus.      (Original.) 

Fig.  103. — Prolongation  of  the  Ethmoidal  Plate  Fom-ard  in  a  Finger-like  Process.  The  point  of 
the  knife  is  inserted  into  this  and  is  seen  througli  tlie  outer  wall  of  the  prolongation.  This  prolonga- 
tion is  in  the  posterior  internal  angle  of  the  floor  of  the  sinus,  and  makes  the  inner  wall  of  the  naso- 
frontal duct.    (Original.) 


The  muscle  is  attached  to  the  periosteum  of  the  orbit.  If  it  is  necessary  to  get 
it  out  of  the  way,  one  may  elevate  the  jjeriosteum  which  supports  it  without  pro 
dueing  lasting  inconvenience,  but  the  pulley  of  the  muscle  will  not  tolerate  rough 
dissection. 


Caiiat  running  from  the  (oi 


-A  Marked  Canal  for  the  Vein  of  the  Foramen  Caecum, 
into  the  postero-internal  angle  of  the  sinus 


This  canal  projects  like  a  mound 
(Original.) 


Diseases  of  the  Frontal  Sinus. — Acute  I\fl.\mm.\tiox. — Acute  inflammation 
of  the  frontal  sinus  is  very  common  after  a  cold  or  after  the  coryza  of  influenza. 
Tlie  conditions  in  the  sinus  are  probably  the  same  as  they  are  in  the  no.se,  namely: 
congestion  and  oedema  of  the  nmcous  membrane,  combmed  with  an  exudation 
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of  stTUiM.  The  (liu't  of  till-  sinus  is  inirtially  or  ciiliivly  l)i()('k(Ml.  Tiifsc  cDiuli- 
tioiis  last  for  II  ffw  (lays  or  a  week.  ('(>tii]ilc(c  n'snlulimi  ncin'ially  Inllnus  witii- 
out  tin-  foniiation  of  pus. 

.S'l/m/rfomN.— Tlic  only  syiiiptoni  noticed  may  Ix'  a  feeling  of  wcij^ht  over  tiic 
hrow.     Usually,  liowcviT,   tlu're  arc  ni'uralgie  ])ain  ami   tcnilcrncss  over  the 


KiK.  lOS.  — Hinunimi  UliLstniliii);  llir  Rrliitions  iif  tlic  Unciform  Croove  ;iiicl  llii'  rnmtal  Simis. 
(Uajck.) 

(1)  Kronlul  fimw  u|M-iiing  into  tlie  iini'iforin  proovi'.  This  happens  in  twenty-five  per  cent 
of  cimes.  (2)  The  unciform  (sroove  en<ls  blinilly.  The  frontal  sinus  opens  just  above  the  unciform 
f^rtMtve  aiul  ill  line  with  it.     This  happens  in  aUotit  fifty  per  cent  of  eases. 

lowt-r  i)art  of-tlio  brow  and  tcndfriicss  williip.  the  upper,  inner  anoile  t)f  the  orbit. 
Occasionally  ptusi.s  occurs. 

Diiu/iDixis. — Acute  inflainination  of  the  frontal  sinus  is  dften  ccinfuunded 
will)  supra-orbital  neuralf^ia.     At  times  the  two  conditiou.s  cannot  jje  separated 


Km.  UK).  —  Relations  of  Unciform  Groove  and  Frontal  .Sinus  Continued.      (Sicur  and  .Jacob.) 
(I)  Frontal  sinus  oiH-ning  directly  into  the  unciform  groove.    No  naso-frontal  canal.    (2)  Marked 
naflo-froBtal  canal. 

with  certainty.  In  neuralgia  the  pain  extends  fartlier  alonjr  the  course  of  the 
nerve,  upon  the  scalp,  and  there  is  a  hi.story  of  neuralgia  in  other  parts  of  the 
body.  Before  a  positive  diagnosis  is  made  it  will  be  necessary  to  rule  out  the 
pain  and  tenderness,  as  well  as  the  .supra-orbital  iieuralfria.  caused  liy  tlie  jierios- 
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titis  of  syphilis.     The  nasal  examination  shows  only  the  ordinary  findings  of  an 
acute  coryza. 

Treatment. — The  frontal  sinus  must  be  drained.  This  is  best  done  by  clean- 
ing the  nose  with  a  warm  alkaline  spray  or  douche  and  then  using  every  three 
hours  a  weak  spray  of  adrenalin  oil  (1 :15,000).  The  effect  of  this  drug  must  be 
watched,  because  many  patients  do  not  tolerate  it.  If  the  drug  is  not  well  borne, 
camphor  and  menthol  can  be  employed  in  its  place.  It  is  useful  to  pack  the 
middle  meatus  with  cotton  moistened  with  menthol  and  cocaine  for  some 
minutes  and  then  to  attempt  to  blow  warm  air  into  the  sinus.  If  this  attempt 
succeeds  it  gives  great  relief.     Work  in  the  middle  meatus  and  the  application 
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Supra-orbital 


Area  of  attachment 
of  pulley. 


Fig.  107. 


Fig.  lO.S. 


Fig.  107. — Drawing  from  a  Wet  Specimen,  Showing  tlie  Pulley  of  the  Superior  Oblique  Muscle. 
(Original.) 

Fig.  108. — The  Area  of  the  Attachment  of  the  Pulley  of  the  Superior  Oblique  to  theUnder  Surface 
of  the  Frontal  Sinus.      (Original.) 


of  cocaine  are,  of  course,  office  procedures.  The  patient  should  be  caused  to 
perspire.  Cold  or  heat  is  used  over  the  brow,  and  phenacetia,  sodium  or  potas- 
sium bromide,  or  morphia  is  given  according  to  the  severity  and  the  persistency 
of  the  pain.  Unless  this  line  of  treatment  lessens  the  symptoms  markedly 
within  the  first  three  days,  the  anterior  end  of  the  middle  turbinate  shoukl  be 
removed.  The  theory  of  this  procedure  is  that  it  allows  the  sinus  to  drain  and 
depletes  the  congested  blood-vessels  of  the  mucous  membrane.  It  is  only  rarely 
that  pus  flows  from  the  sinus  after  this  is  done;  but,  whether  this  happens  or 
not,  the  clinical  fact  remains  that  the  procedure  quickly  brings  improvement. 

Chroxic  Ixfl.\.mm.\tion  OF  THE  Froxtal  Sixrs.— Acute  inflammation  of 
the  frontal  sinus  often  is  a  tri\ial  complaint.  Chronic  inflammation  never  is 
trivial. 

Etiology. — But  little  is  known  of  the  etiology  of  chronic  inflammation — or, 
as  it  is  usually  called,  chronic  suppuration — of  the  frontal  sinus.  Two  distinct 
groups  of  cases,  however,  can  be  recognized:   cases  due  to  chronic  retention, 
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aiitl  carifs  ilur  to  cliroiiic  infeclion.  In  the  fust  frniup  the  cniitciits  df  tlic  sinus 
consist  of  mucus  and  arc  sterile;  in  tlic  second,  lliey  consist  of  juis,  and  any  of 
the  well-known  bacteria  may  be  present— as,  for  exaniiilc.  tlic  bacillus  nf  in- 
lluenza,  the  pneumococcus,  the  streptococcus,  and  tlic  less  virulent  orsranisnis, 
8uch  as  th<'  staphylococcus  pyogeni's  aureus  and  all)us. 

The  cases  of  the  first  p-oup  are  due  to  the  retention  of  mucus  in  the  sinus, 
owinj;  to  the  stopi)a);e  of  its  duct.  Combined  with  the  stoi)paf!;e  nf  tlir  duct  of 
the  sinus,  there  may  be  a  mucoid  defeneration  of  the  glands.  When  this  occurs 
there  is  marked  destruction  of  bone  from  pre.s.sure.  These  cases,  furthermore, 
are  often  complicated  by  hemorrhages  from  the  vessels  of  the  mucous  membrane, 

as  a  result  of  which  the  sinus  is  found  at 
operation  to  be  filled  either  with  a  brown 
bloody  fluiil  or  with  a  brown  jelly-like 
mass  which  the  inici()sco]ic  shows  to  be 
chiefly  blood. 
Wj  fH^  The   cases   of    the   second   gmup  arc 

M      '    "^^^s  4"  ca.sesof  chronic  sujipuration:  the  infecting 

W        ^  ^S^y  i^-^M      organism  entering  the  sinus  from  the  nose. 

^  JF^^I  Among  the   other  causes  of  clinmic 

suppuration  is  syphilis.  It  is  ])ri)liablc 
that,  in  the  future,  tuberculosis  al.so  will 
be  found  to  play  its  part.  In  suppin'ati\-e 
cases  destruction  of  bone  is  not  so  coni- 
nion  nor  so  extensive  as  in  the  cases  due 
to  retention.  In  the  latter  ca.ses  the  bone 
ilc>t  ruction  is  due  to  pressure  necrosis. 
IVaunia  can  start  chi-onic  sui)iiuratioii 
in  the  frontal  sinus.  .\  se(|UcstriUM  is 
generally  <lue  to  trauma.  Recent  inves- 
tigation has  shown  that  the  periosteum 


I'ifi.    ino.— Empyeino  of  tlie   Loft    Frontal 
Sinii.1,  whirli   liiw  Hroki'ii  tliroUKli  llic  Roof  of 


tluM)rl,it«n.l<-nus..,llCxo|,l,tl,al,n.,s.    At  oprr-       i>^     j-ardy    inVolvcd     CXCCpt     in     CaSCS     of 
Btion  It  wiLs  founil  tlisit  Iho  (l<H.r  of  tlic  sinus  "■  ' 

and  til.-  ontrrior  iiaif  of  iii.-  os  planum  had     sv|)hilis.     In  cascs  of  clironic  retention 

•  li«a|i|H-an'(l  tliniiieli  ni'orosis.      (Original.)  "       . 

or  m  cases  of  mucocele  the  mucous 
membrane  is  gradually  destroyed:  in  suppurative  ca.ses  the  nuicous  membrane 
becomes  thickened  and  polypoid. 

Si/tnptoms.—Tho  chief  symptoms  of  chronic  disea.se  of  the  frontal  sinus  are 
interference  with  vision,  ethmoidal  tumor,  exophthalmos,  purulent  discharge 
from  the  nose,  and  chronic  frontal  hea<lache.  There  is  tenderness  over  the  lowi^r 
part  of  the  brow  and  especially  in  the  upper,  inner  angle  of  the  orbit.  There 
may  also  he  ga.stric  symiitoms  and  dizziness. 

Cases  of  chronic  suppuration  in  the  frontal  .sinus  can  be  divided  again  into  two 
groups: — 
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1.  Cases  in  which  the  chief  features  are  the  eye  symptoms. 

2.  Cases  in  which  the  chief  features  are  pain  and  nasal  discharge. 

a.  The  first  group:  The  cliaracteristic  features  in  cases  of  the  first  group  are 
disturbance  of  vision  and  ethmoidal  tumor  or  exophthalmos.  Ethmoidal  tumor 
is  seen  as  a  rounded  swelling  alio\e  the  inner  canthus  of  the  eye  and  is  due  to  pus 
breaking  into  the  orbit  through  the  lach- 
rymal bone.  Exophthalmos,  on  the  other 
hand,  is  due  to  pus  breaking  into  the  orljit 
through  the  floor  of  the  frontal  sinus  and 
pushing  the  globe  of  the  eye  ilownwanl 
and  outward.  (Figs.  109  and  110.)  In  one- 
half  of  the  cases  of  the  first  group  there  is  no 
pus  in  the  nose.  Pain  is  not  a  prominent 
.symptom;  in  fact,  most  of  these  cases  are 
painless.  Formerly,  cases  of  this  nature 
were  classed  as  cases  of  orbital  abscess. 
They  are,  indeeil,  cases  of  orbital  ab.scess, 
but  of  a  secondary  character.  The  cases  of 
this  first  group  are  due  to  chronic  retention 
— that  is,  they  are  primarily  mucoceles. 

b.  The  second  group:  The  majority  of 
the  cases  of  the  second  group  ].)resent  neither 
ethmoidal  tumor  nor  exophthalmos.  In- 
stead, these  cases  have  pus  and  polypi  in  the  nose.     There  is  very  marked  pain. 

As  a  rule,  patients  of  the  first  group  come  first  to  the  eye  clinic,  while  patients 
of  the  second  group  come  first  to  the  throat  clinic. 

Diagnosis. — In  cases  where  there  is  ethmoidal  tumor  or  exophthalmos,  unle.-^s 
the  j-ray  locates  the  disease  in  the  frontal  sinus,  only  an  exploratory  operation 
will  rule  out  the  various  new-growths  of  the  orbit  or  affections  of  the  tear  sac. 
In  the  majority  of  cases,  if  there  is  fluid  or  pus  in  the  frontal  sinus,  the  .r-ray 
plate  will  show  its  presence.  It  should  lie  remembered  that  chronic  suppura- 
tion in  the  antrum  will  cause  pain  over  the  brow,  and  that  the  pain  caused  l)y 
chronic  sui^puration  in  the  frontal  sinus  is  sometimes  referred  to  the  occii)ital 
as  well  as  to  the  frontal  region.  Further,  it  should  be  borne  in  mind  that  pus 
in  the  midtUe  meatus  may  come  from  the  ethmoidal  region  or  from  the  antrum 
as  well  as  from  the  frontal  sinus.  Where  there  is  jiain  over  the  eyel^row,  com- 
bined with  tenderness  in  the  same  locality  as  well  as  in  the  upper  angle  of  the 
orbit,  with  oedema  of. the  brow  and  the  upper  lid,  and  with  pus  in  the  nose,  the 
diagnosis  of  chronic  suppuration  in  the  frontal  sinus  is  practically  certain.  It 
can  be  made  positive  only  by  entering  the  sinus  through  the  middle  meatus 
and  l>y  withdrawing  ])us  through  a  catheter  or  along  a  prolie. 

Therapeutic  Procedures  in  Connection  with  the  Frontal  Sinus.— Cathetkr- 


Fic.  no.— Abscess  in  the  Region  of  tlie 
Laclirymal  Sac,  Simulating  Etlimoidal 
Tumor.  Examination  by  .r-ray  was  nega- 
tive, and  the  nasal  examination  ^^■as 
negative.  The  abscess  was  evacuated  and 
cured  by  an  e.xteriial  incision.      (Original.) 


lis  A  mi:  UK  AX  I'KACTicK  OF  sriuiiiin. 

iZATiox.— It  is  not  usually  iH)ssililc  to  catlictciizf  tlic  frontal  ^inus  without  liist 
removing  the  anli-rior  i-nd  of  tlu-  niidtllc  turbinate.  (Fig.  HI.)  Tlu-  sinus  is 
cftthot('riz('<l  in  t lie  following  inaiuii'r:— A  i-athctcr  is  bent  at  an  aufjlc  of  aixuit 
ninotv  (logrcfs.  If,  wlini  licnt  in  this  manner,  tin-  instrument  eannot  i)c  suc- 
cessfully intnuluceil,  the  angle  is  made  a  little  more  or  a  little  less  than  ninety 
(lepreos.  The  catheter  is  passed  to  the  roof  of  the  anterior  part  of  the  middle 
meatus  and  an  attempt  is  made  to  find  the  unciform  groove  on  the  outer  wall 
of  the  middle  meatus  and  to  follow  this  upward  as  a  guide.  As  a  rule,  the 
groove  eannot  be  distinguished,  and  conse(iuent!y  tiie  catheter  is  at  once  pushed 


Flo.  111. — Tlip  Method  of  Catlictcrizinf;  llip  Frontiil  Simis.      (Modififil  frnm  Sieur  ami  .locol).) 
(I)  First  pcMitinn.     (2)  Final  position.     The  doited    half-eircle   (lives   the    eiirvc    wliieli    :i    probe 

inuKt  have  in  order  to  eonie  out  of  tlie  anterior  nare»  when  pa-ssed  down  fniiu  the   sinus.  tlirouKli  ll"' 

niiMo-frontal  duel,  into  the  iui.sal  eavity. 

to  the  roof  of  the  meatus  and  its  point  turned  ui>ward,  then  outward,  tlieii  for- 
ward, ami  finally  backward,  until  the  oi)ening  of  the  frontal  tluct  is  discovered. 
If  a  drop  of  |ius  is  seen  at  the  top  of  the  middle  meatus,  this  often  will  indi- 
cate the  |)osition  of  the  duct.  The  distance  of  the  lower  end  of  the  frontal  duct 
from  the  |>o.sterior  edge  of  the  alar  cartilage  of  the  nose  is  two  inches.  When 
the  catheter  i.s  in  the  sinus  its  .shaft  should  lie  snugly  against  the  ujiper  iij). 
A  small-sized  ICustachian  catheter  will  u.sually  enter  the  duct.  Occasionally, 
however,  a  small  .silver  cannula,  not  more  than  1..')  mm.  in  diameter,  must  be 
u.se<l.  Where  the  catheter  enters  the  sinu.s  by  a  large  ojH'ning  it  is  probable 
that  it  ha.s  broken  its  way  through  the  roof  of  an  ethmoidal  cell  which  ])rojects 
like  a  mound  into  the  Hoor  of  the  sinus.  Such  cells  are  as  thin  as  ])aper,  and 
are  easily  l>roken  by  a  catheter  or  by  the  necrosing  action  of  jtus. 

GKNERALCox.sinER.\TioN8. — Thc  patient  can  be  operated  upon  in  the  recum- 
bent, the  half-sitting,  or  thc  .sitting  jjosition.  Tlic  half-sitting  position  is  best. 
(Fig.  112.)    Before  the  aniesthetic  is  administered  the  patient  is  given  subcuta- 
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neously  one  one-hundredth  of  a  grain  of  atroj)ine  and  a  sixth  of  a  grain  of  mor- 
phine. The  atropine  controls  the  secretion  of  the  pharynx  and  of  the  bronchi, 
and  the  morphine  makes  the  etherizing  progress  more  steacHly  and  easily.  When 
the  patient  is  ready  to  be  placed  on  the  operating  table  the  ether  cone  is 
replaced  by  the  ether-vapor  machine,  which  is  set  in  action  by  means  of  a  foot 
bellows  or  by  the  Junker  apparatus,  which  is  worked  by  a  hand  buUx    Chloro- 


FiG.  112, — Positions  of  Patient.  Operator.  Assistants,  ami  l-.iiicrizcr  lor  Operation  on  tlie  Left 
Antrum,  the  Left  Ethmoidal  Region,  and  tlie  Frontal  Sinus.      (Original.) 

Tlie  first  assistant  is  opposite  tlie  operator,  the  second  assistant  holds  the  patient's  head,  and  the 
nurse  runs  the  table  with  tlie  sponges. — Tlie  etherization  is  carried  on  by  the  ether-vapor  inacliine. 
The  foot  bellows  from  wliich  the  power  is  supplied  is  in  shadow  in  tlie  photograph.  The  ether  bottle 
is  set  in  a  receiver  containing  warm  water,  so  tliat  concentrated  and  warm  ether  vapor  is  forced  through 
the  mouthpiece  into  tlie  phar^Tix  of  the  patient.  This  apparatus  is  made  by  the  Da\'idson  Rubber 
Company,  Boston.  If  the  surgeon  prefers  chloroform  or  chloroform  and  ether,  tlie  Junker  apparatus, 
which  is  simpler  than  the  etlier-vapor  macliine,  can  be  used  equally  well. 

form  gives  a  quieter  narcosis  than  ether.  The  mouth  is  kept  open  l)y  a  self- 
retaining  gag,  and  the  tongue  is  controlled  by  a  long  suture  pa.ssed  through  it 
near  the  tip.  In  order  to  obtain  a  view  of  the  recesses  of  the  frontal  sinus  or  of 
the  ethmoidal  region  it  is  necessary  to  illuminate  the  operating  field  \\ith  light 
reflected  from  a  head  mirror,  to  use  small  electric  Hghts  which  can  be  sterilized 
and  placed  in  the  wound,  or  to  employ  a  forehead  lamp.  Kirstein's  head 
lamp  is  the  best  for  this  purpose.  The  objectionable  feature  of  the  instrument 
is  that  it  becomes  hot  and  is  tiresome  for  the  eye.  It  is  well,  therefore, 
to  use  it  in  alternation  with  the  small  electric  lamp  that  is  armed  with  a  lens 
tip.    Some  operators  use  this  exclusively.     Before  the  operation  is  begun,  all 
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lights  should  Ik'  tcsti'd  and  oxtni  laiiii)s  slioiild  lu'  on  Imnd.  One  assistant 
should  bo  taught  how  to  run  the  lain])S  and  how  to  n])lafi'  tluiu. 

Till-  windows  of  the  opi'rating-rooni  should  have  thick,  dark  shades,  so  that 
one  may  easily  darken  the  room.  In  order  that  the  surgeon  may  operate  eom- 
fortahly  there  shoulil  be  at  least  two  assistants  hcsidis  tlic  an;isili(iist. 

In  all  sinus  operations  the  bleeding  is  so  free  that  the  operating  field  is  clear 
for  only  a  few  seconds.  Hajjid  sponging  at  brief  intervals  is  therefore  neces.sary 
if  one  is  to  be  ai»le  to  .-^ee  this  field.  In  the  depths  of  the  sinus  the  operator  must 
do  his  own  siionging.  For  this,  he  shouM  have  close  at  hand  a  large  supply  of 
conical  sponges  about  an  inch  long.  In  the  frontal  sinus,  for  instance,  if  he  leaves 
the  fii"st  sponge  in  i)lace  for  a  few  .seconds  and  then  a|)plies  in  (|uick  .succession 
a  second  and  a  third   sponge,  he  may  l)e   al)le  to   secure  a    clear  Held    for  a 

certain  length  of  time.      .\s   tlie  i>pei-a- 

tinli   proceeds,   the    MeeclJng  hecnines  less 

Iniuhlesonie.      .Vdrenaiin  cliioriile  seems 
to  help  i)Ut  iitllc. 

In  a  prolonged  sinus  operation  tlie  pa- 
i"io.  11,3.— LoiiK  Niv<ni.sp,Tuiiimf.>r  Kxiim-     ticut's  tougue  bccomcs  exces.sivelv  dry. 

ining  llw  I'niiil  Wall  of  the  Splieiioiil  aiul  for  "  / 

PncWiiiR tin- .\i\.«nH'iivityiuiiitiifCiioaim  from     This  can  be  prevented  if  the  ana-sthctist 

til.- Fn.iit.      (Killian.)  .  .1        ,  r  *•  4       *■ 

moistens  the  tongU(>  from  tunc  to  tune 
with  the  ordinary  glyceriii-and-lemon-juicc  mouth  wash.  A\'ith  the  concen- 
trated ether  vapor  given  by  the  ether-vapor  machine  it  i.s  ea.sy  to  overetherize 
the  patient.  This,  of  cour.se,  .should  be  guarde(l  again.st.  In  operations  upon 
the  sinus  expert  etherizing  is  essential. 

Pi.iT.niNO  THK  NosK.  (Figs.  11."},  114,  11."),  an<l  lifi.)— Witli  the  patient  in 
the  sitting  i)osition  the  frontal  sinus  and  even  tiie  anterior  etlimoidal  cells  can  be 
o|)erated  upon  without  jilugging  the  posterior  nares.  In  such  cases  the  blood 
is  kept  from  the  pharynx  by  the  head  being  brought  forward  at  intervals. 
When,  however,  operative  work  is  done  ujmn  the  posterior  ethmoidal  cells  or 
upon  the  si)henoidal  sinus,  or  when  the  frontal  .sinus  is  operated  upon  with  the 
l)atient  in  the  recumbent  position  or  in  a  sitting  position,  the  blood  must  be 
kept  from  the  i)harynx  by  plugging  the  choana  of  the  nose  either  from  behinil 
or  from  the  front.  The  plug  introduced  from  behind  is  supposed  to  endanger 
the  ear  through  the  Eustachian  tube.  In  practice,  however,  such  accidents  are 
rare  when  the  plugging  of  the  jOTsterior  nares  is  for  only  a  short  time.  Plug- 
ging the  choana  through  the  nose  is  a  very  ser\'iceablc  method.  It  not  only 
closes  the  choana,  but  obliterates  at  the  same  time  the  ca\'ity  of  the  nose  as  far 
as  the  middle  turbinate.  In  this  way  the  pool  of  blood  in  which  the  operator 
is  ol)lige<I  to  work  is  reduced  in  depth  one-half.  In  addition,  the  pressure  of  tiie 
tampons  controls  nmch  of  the  bleeding  from  the  mucous  membrane  and  the 
ethmoidal  cells.  In  most  causes  the  use  of  anterior  i)lugging  enables  the  oper- 
ator to  see  clearly  in  theilepths  of  the  ethmoidal  region.     We  are  indebted, 
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for  a  knowledge  of  its  advantages,  to  Ivillian.  The  details  of  the  method  are 
as  follows: — Five  cotton  tampons  are  made  of  the  same  length  and  size  as  the 
second  finger.  Round  the  middle  of  each  a  piece  of  .*ilk  is  tied.  This  is  long 
enough  to  project  two  inches  beyond  the  tampon.  The  turbinates  are  shj-unk 
with  adrenalin,  and  additional  space  is  gained  by  forcing  the  inferior  turbinate 
strongly  outward  by  means  of  a  long  thin-bladcd  Ivillian  speculum.  A  tampon 
is  then  grasped  t>y  a  pair  of  stout,  flat  nasal  forceps  and  introduced  in  the  inferior 
meatus  along  the  floor  of  the  nose  until  the  end  of  the  tampon  projects  through 


Fig.  114. — Instruments  and  Cotton  Plug  Required  for  Plugging  tlie  Choana  from  the  Front- 
Taken  in  the  order  from  above  downward  tliey  are:  a  Kilhan  long-bladed  speculum,  a  stout  bayonet- 
shaped  nasal  forceps,  and  a  cotton  plug  the  size  of  the  forefinger,  witli  silk  ligature  attached  to  the 
middle  of  it. 


the  choana.  The  other  end  of  the  tampon  and  the  string  attached  to  it  are  left 
projecting  from  the  nose.  The  body  of  the  tampon  fills  the  bottom  of  the 
inferior  meatus.  A  second  tampon  is  introduced  along  the  top  of  the  first  one 
and  packed  firmly  down  into  place.  A  third  and  a  fourth  are  put  in,  until  finally 
the  choana,  the  inferior  meatus,  and  the  lower  jtart  of  the  middle  meatus  are 
obhterated.  A  final  tampon,  which  has  to  be  a  little  smaller  than  the  others, 
is  forced  upwanl  under  the  britlge  of  tlie  nose  to  the  front  of  the  middle  turbinate. 
This  last  tampon  controls  the  blood  .■supply  of  the  mucous  meml)rane  of  the 
nose  anteriorly.  It  is  therefore  important  to  adjust  it  carefully.  With  the  pa- 
tient in  the  half-sitting  position  this  form  of  packing  protects  the  pharyn.x 
perfectly. 

IrRIG.^TION   -WD  THE    UsE  OF  .\XT1SEPTIC  SOLUTION'S  IX    THE   TrE.VTMENT  OF 

Chronic  Suppur.vtion  of  the  Froxt.\l  Sixrs. — The  cavity  of  the  sinus  can  be 
more  or  less  thoroughly  washed  out  with  antiseptic  or  astringent  solutions 
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nirrii'd  to  tlic  sinus  tliroii^ili  a  cathctci'  whicli  lias  l)ccn  iiitniduccd  Inmi  tlu- 
musal  cavity.  This  iiu-tliod  is  ti'dioiis  in  tiic  rxtrcmc.  and  it  rarely  cures  the 
su|>|>ur)itii)ii. 

Km-aucinc  tiik  Di cr  ok  thk  Sim  s  khom  thk  Nose. — A  jjioIjc  is  i)assc<l 
inH>  the  .sinus.  .\  pierced  Imrr  willi  a  fle.\il)le  .sliaft  is  sHpped  over  tlie  prol)e 
and  then  |)U,she«l  up  into  the  sinus  witli  the  prol)e  acting  as  a  pilot.  If  tiiere  is 
a  hirge  iMisal  relationship  Viotwoen  the  Hoor  of  tiie  sinus  and  the  ethmoidal  laby- 
rinth tlie  liurr  can  he  used  without  a  pilot.  By  these  methods  the  duct  of  the 
sinus  may  i>e  enlargeil  and  better  drainage  afforded.  In  every  attempt  to 
enlarge  the  drainage  oju-ning  from  the  sinus  into  the  nose  the  following  diiliculty 


Fio,  ll.l.  — PliiRRing  till-  Loft  riioana  from  the  Front.  (Origin.il.)  Vortical  median  scetion; 
tlie  M-pliiin  liiiM  lieeii  removfil,  Tlie  ilrawinR  shows  the  manner  of  introdueing  tlio  first  eiilton  plug 
along  the  Hour  of  the  nose  Ihrough  the  ehonna  into  the  ptist-nasal  space.  Room  is  made  for  the  plug 
by  pn-,s.sing  the  inferior  turbinate  outward  with  the  long  Killiau  speeulum.  The  jjlug  is  carried  in  l>y 
a  Htout  pair  of  bayonet  na.sal  forceps.     (See  Fig.  114.) 

Ls  encountered: — Granulations  ininiedip.telj' spring  from  the  raw  surface.s  of  the 
enlarged  <)|)ening  and  soon  narrow  it  to  its  original  calihre  or  entirely  close  it. 
RublxT  or  metal  tubes  will  keep  the  new  o])ening  patent  while  they  are  in  place, 
but  they  act  a-s  foreign  bodies  and  keep  up  the  discharge,  and,  when  they  an; 
removed,  leave  behind  a  legacy  of  granulations.  A  large  opening  can  be  made 
into  certain  sinuses  by  these  methods,  but  no  matter  how  large  the  opening  is, 
intnina.sal  manipulations  are  powerless  to  remove  poh'pi,  diseased  mucou.s 
membrane  and  septa.  On  this  account  the  cure  of  chronic  suppuration  of  the 
frontal  sinus  liy  intrana.sal  methods  is  tedious  and  uncertain.  It  is  not  justi- 
fiable to  attempt  the  use  of  burrs  without  the  aid  of  a  good  j-ray  plate  to 
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indicate  just  what  the  possibihties  of  making  a  sufficient  opening  are  and  in 
order  to  minimize  the  dangers  of  a  bhnd  procedure. 

Treatment  of  Chronic  Sx:pprRATioN  of  the  Frontal  Sinus  by  Way  of  an 
Opening  Established  in  the  Anterior  Wall  of  the  Cavity. — The  method 
of  treating  sujjpuration  of  the  frontal  sinus  through  an  opening  in  the  anterior 
wall  is  applicable  onh'  to  sinuses  which  have  an  anterior  wall  that  can  be  dealt 
with  surgically.  It  should  be  remembered  that,  in  one-thir^l  of  the  subjects 
encountered  on  the  dissecting  table,  the  frontal  sinus  does  not  come  forward  into 
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Fig.  116. — Plugging  the  Left  Choana  from  the  Front.  (Original.)  Vertical  median  section; 
the  septum  has  been  removed.  The  figure  shows  the  left  choana  plugged  by  two  tampons.  These 
not  only  plug  the  choana,  but  obliterate  the  nasal  cavity  well  up  into  the  middle  meatus.  A  tUrd  and 
smaller  tampon  obliterates  the  nasal  cavity  in  front  of  the  middle  turbinate.  The  bleeding  from  the 
ethmoidal  region  is  made  much  less  if  the  tampon  in  front  of  the  middle  turbinate  is  fitted  accurately 
and  tightly. 

the  region  of  the  brow,  but  remains  in  the  orbit  as  the  highest  anterior  ethmoidal 
cell.  In  two-thirds  of  the  subjects,  however,  the  sinus  occupies  the  lirow  for 
a  distance  of  from  three-fourths  of  an  inch  to  an  inch  from  the  root  of  the  corre- 
sponding nasal  bone.  Therefore  the  a--ray  should  first  be  employed,  in  order 
to  determine  where  the  sinus  is  located.  If  the  plate  shows  that  the  sinus 
comes  well  into  the  brow,  it  is  allowable  to  enter  the  sinus  through  the  anterior 
wall.  Preliminary  to  the  operation  the  patient's  brow  is  given  the  usual  sur- 
gical preparation,  with  the  exception  that  the  eyebrow  is  not  shaved.  It  has 
been  found  that,  in  those  cases  in  which  the  eyebrow  is  shaved,  the  hairs 
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may  not  grow  out  apiiii  fur  n  Iniij;  time,  or  tluTi'  iii:iy  lie  an  ovci^'iowth  of  the 
hairs  when  thoy  ilo  grow  out.  Tlic  steps  of  the  ii|m  ration  arc  as  lullnws; 
An  iiifisioM  is  iiiadc  in  thf  centre  of  the  eyel)ro\v  tliroufjhout  its  entire  leiigtli, 
and  is  earned  down  to  tlie  bone.  The  supraorbital  nerve  and  artery  are  cut. 
The  artery  is  tied,  if  necessary,  after  a  himiostat  has  licni  left  cm  it  fur  a  fiw 
minutes.  Cutting  the  nerve  causes  ana-sthe.sia  of  the  bniw  ami  uf  om-half  <if 
the  .xcalii  anteriorly  for  a  period  of  from  six  weeks  to  two  or  llircc  innntlis.  This 
occurrence  proves  decidedly  annoying  to  .some  patients.  The  skin  and  the  suli- 
jacent  nniseular  tis.sues  and  the  periosteum  are  retracted  upward  as  liic  pcrj- 
asteum  is  .scrajied  from  the  bone.  A  retractor  is  placed  in  the  inner  half  of  the 
incision,  and  the  tis.sues  are  drawn  upward  and  toward  the  median  line.  If 
the  sinus  hius  a  large  front  wall  it  is  hard  to  retract  the  skin  and  siil)cutane(ius 
ti.ssues  suHieiently  unless  the  incision  is  made  through  the  whole  len^tii  of  tiie 
eyel)n>w.  If  the  incision  in  the  eyebrow  is  sufficiently  extensive  it  is  rarely 
neees.sary  to  supplement  it  l)y  another  incision  running  at  an  angle  from  its 
inner  end.  \\1ien  the  front  wall  of  the  sinus  is  freely  ex]iosed  a  small  chisel  is 
placcNl  at  least  a  quarter  of  an  inch  ai)ove  tiir  rim  i<\'  thr  mliit  and  a  littlr  tn  (uic 
side  of  the  median  line,  and  an  oi)ening  is  niaiie  into  liie  sinus.  As  the  operator 
should  be  sure  of  the  size  of  the  siims,  from  the  j-ray  plate,  a  burr  may  be  used  if 
he  prefers  this  instrument.  The  farther  above  the  root  of  the  nasal  bone,  or 
above  the  rim  of  the  orbit,  the  sinus  is  entered,  the  less  the  resulting  deformity. 
As  .soon  as  the  simis  is  opened  its  exact  size  is  determined  with  the  probe.  The 
initial  opening  into  the  sinus  is  then  enlarged  sufhcieiitly  to  introduce  tlie  l)e 
\'ilbiss  bone-cutting  forceps,  and  a  linear  incision,  whirli  rnns  paiaiiii  with  tiie 
rim  of  the  orbit  and  keeps  at  least  a(|Uarterof  an  inch  above  it,  is  made  in  tlie 
bone  as  far  as  the  outer  limit  of  the  sinus.  This  done,  enougii  of  the  front  wall 
of  the  sinus  is  removed  with  chisel  or  rongeur  to  enaiile  the  operator  to  remove 
all  the  diseased  mucous  membrane  and  ])olypi  and  all  the  septa.  In  a  .small 
sinsu  this  means  that  all  the  front  wall  will  have  to  be  removed;  in  a  large  sinus, 
however,  it  is  often  sufficient  to  remove  not  more  than  half  of  it.  ^^'hen  the 
mucous  membrane,  jKilyjii,  and  se])ta  have  all  Ix'cii  removecl  from  the  sinus, 
a  probe  is  pas.sed  from  the  cavity  into  the  no.se.  If  tlie  floor  of  the  sinus  is 
funnel-shaped  the  probe  readily  enters  the  duct:  but  if  the  lloor  is  fiat  or 
saucer-shaped,  the  operator  is  often  obliged  to  search  for  some  time  before 
he  finds  the  opening.  The  duct  leaves  the  floor  of  the  sinus  at  its  posterior 
internal  angle,  about  an  eighth  of  an  inch  from  the  midille  septum.  It  is 
a  common  mistake  to  expect  to  find  the  opening  of  the  duct  close  to  the 
middle  line.  If  there  is  difficulty  in  finding  this  opening,  the  ])robc  should  be 
move<l  outward  and  backward.  In  order  to  make  the  probe  clear  the  floor  of 
the  no.se  and  ])re.sent  itself  at  the  vestiliule,  it  is  necessary  to  bend  it  in  such  a 
manner  that  it  makes  an  arc  of  a  circle  the  diameter  of  which  is  two  inches. 
When  the  probe  appears  at  the  vestibule  the  eye  of  the  probe  is   threaded 
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with  a  small  piece  of  selvage  tape,  ami  the  tape  is  drawn  from  the  sinus  through 
its  duct  into  the  nose  and  out  of  the  vestibule.  The  tape,  held  firmly  by  its 
two  ends,  is  sawed  up  and  down  until  all  the  mucous  membrane  is  removed  from 
the  duct  and  until  the  ethmoidal  cells  which  surround  the  duct  are  broken  up 
to  as  great  an  extent  as  is  possil)le.  Force  is  always  apphed  downward  and  for- 
ward, never  backward  and  inward.  The  reason  for  tliis  is  because  the  wall  of 
the  duct  often  has  a  i)rolongation  of  the  cribriform  plate  lying  to  its  inner  side. 
The  duct  is  further  oj^ened  and  enlarged  by  passing  a  bent  cui-ette  from  the 
sinus  into  the  nose,  and  also  b}'  working  upward  from  the  nose  into  the  sinus. 
In  this  way  it  is  possible  to  break  up  the  anterior  ethmoidal  cells  which  surround 
and  practically  make  the  walls  of  the  naso-frontal  duct.  Where  the  ethmoidal 
labyrinth  is  wide  and  there  is  a  broad  basal  relationship  between  it  and  the 
floor  of  the  sinus,  a  large  opening  can  be  made  from  the  sinus  into  the  nose. 
One  is  tempted  to  pass  a  rubber  tube  from  the  sinus  into  the  nose  and  to 
allow  it  to  remain  in  the  enlarged  naso-frontal  duct  for  some  weeks.  Experi- 
ence has  shown,  however,  that  this  gives  poor  results.  A  tube  or  packing  should 
not  be  left  in  the  duct  for  more  than  a  few  days.  If  the  frontal  sinus  is 
closed  without  packing,  it  soon  fills  witli  lilood.  This  clots  and  does  not 
drain  into  the  nose,  and  often  it  becomes  infected.  In  order  to  avoid  this  it 
is  well  to  pack  the  sinus  for  from  twenty-four  to  forty-eight  hours  and  then 
to  remove  the  gauze  and  to  tie  the  provisional  skin  sutures  which  are  left  for 
this  pui'pose. 

The  Method  of  Obliterating  the  Front.\l  Sinus  through  the  Forma- 
tion OF  Granul.^tion  Tissue. — Of  late  years  the  method  of  treating  chronic 
suppuration  of  the  frontal  sinus  by  obliterating  the  ca-sdty  of  the  sinus  by  gran- 
ulations and  connective  tissue  has  been  much  used ;  it  has  proved  a  fairly  success- 
ful mode  of  treatment.  In  theory  it  is  simple,  but  it  reciuires  great  care  and 
thoroughness  in  order  to  make  it  produce  the  result  desired. 

The  operation  is  done  in  the  following  manner: — An  incision  is  made  the  full 
length  of  the  eyebrow  and  carried  tlown  to  the  bone.  The  skin,  the  subcuta- 
neous tissues,  and  the  periosteum  are  retracted  upward  until  the  front  face  of  the 
sinus  is  well  exposed.  An  opening  is  then  made  into  the  sinus  near  the  middle 
Hne,  and  the  size  of  the  sinus  confirmed  with  the  probe.  Next,  a  sufficient  amount 
of  the  front  wall  of  the  sinus  is  removed  to  enable  the  operator  to  see  e^•ery  part 
of  the  cavity,  to  break  down  all  septa,  and  to  remove  thoroughly  all  of  the 
mucous  membrane.  On  this  point  the  greatest  care  has  to  be  taken.  If  a  bit 
of  diseased  mucous  membrane  is  left,  it  will  infect  the  granulations  and  prolong 
the  healing  or  necessitate  a  second  operation.  A  piece  of  gauze  is  passed  through 
the  duct  of  the  sinus  and  brought  out  of  the  nose,  and  then  drawn  up  and  down 
until  the  mucous  membrane  is  entirely  removed  from  the  duct.  If  the  anterior 
ethmoidal  cells  are  diseased,  they  must  be  broken  downi  partly  by  working 
downward    from   the   sinus    and   jiartly  by  working  upward    into    the    sinus 
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from  the  nose.  A  liciit  ciircltc  is  used  fur  tliis  iivirjiusc.  For  workiiifi  in  tlic 
pockffs  and  the  rocessi-s  of  the  frontal  sinus  Coaklcy  lias  dcvisc'd  a  si-t  of  bent 
curi'tti-s  wiiich  are  of  the  great I'st  sorvico. 

After  the  micial  point  in  the  operation— namely,  ihc  llioroii";!!  ninnval  of 
septa  and  diseased  niueous  membrane — has  been  areomplished,  the  siiiiis  is 
paeked  witli  gauze.  The  aim  of  the  operation  is  to  obliterate  the  cavity  <if  tlic 
sinus.  The  paeking  should  be  .so  earned  out  that  the  granulations  obliterate 
first  tiie  ii!i.s()-frontal  duet.  This  aeeomplished,  the  paeking  is  gradually  with- 
dniwii,  allowing  the  sinus  to  fill  with  granulation  ti.ssue  from  the  bottom. 
The  reseiiibianee  to  the  healing  of  the  wound  cavity  after  the  usual  mastoid 
o|)cration  is  apparent.     When  the  operation  upon  the  sinus  is  eonii>ieti(l,  the  in- 


l.»i-liryiiinl  bone. 


Anterior  rn<l  of  ua  planum. 


.'ossa  for  pulley  of  superior 

oblic|ue  inu.-scle. 

Internal  aneular  process  of 

the  frontal  bone. 


Lachrymal  groove. 


Fin.  117.  —  Drawing  loSliow  tin-  .Normal  Anatomy  of  the  .\nte 
UiRlit  Orbit.      (Original.) 


Half  of  till-  Inn.r  Wall  of  the 


cision  in  the  eyel)row  is  closed  except  at  the  jxiiiit  wliicli  is  tlie  most  favoral)le  for 
inserting  the  packing.  The  i)acking  is  renewed  every  second  or  third  day  until 
the  gmmilations  and  the  resulting  connective  tissue  entirely  fill  the  sinus.  The 
time  ref|uin'd  for  attaining  this  result  depends,  of  coui-se,  upon  the  size  of  the  sinus, 
and  varies  from  six  weeks  to  as  many  months.  In  the  case  of  a  small  sinus 
there  is  no  dei)re.ssion  of  the  scar;  in  the  ca.se  of  a  large  one,  on  the  other  hand, 
the  scar  sinks  in  markedly.  This  depression  can  be  remedied  by  injecting  parafhn. 
Paraflin.however.  must  lie  injected  into  sterile  connective  ti.ssue,  as  otherwise  it 
will  act  as  a  foreign  body.     Usually  paraffin  is  injected  in  a  semi-solid  state  with  a 
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syringe,  but  it  can  be  ])ut  in  as  a  soliil  cast  if  tlie  sunken  scar  is  first  dissected 
from  its  bed  and  then  sutured  l)ack  in  place  after  the  paraffin  has  been  introduced. 

The  bone  incision  and  the  incision  in  the  skin  should  be  so  located  that  the 
one  lies  directly  under  the  other.  Otherwise  it  is  very  hard  to  pack  the  sinus 
satisfactorily.  It  is  essential  that  the  cavity  of  the  sinus  close  steadily  from 
the  bottom  without  forming  pockets.  If  pockets  form,  the  )jain  promptly 
returns  and  there  is  danger  that  the  enclosed  pus  will  infect  the  tissue  that 
has  already  formed  and  necessitate  a  cleaning  out  of  the  sinus. 

This  operation  is  best  suited  to  sinuses  which  do  not  have  deep  prolongations, 
especially  deep  orbital  prolongations.    A  successful  granulating  operation  leaves 


Course  of  tlie  ims..-fnjntal  chlct. 


CTnciform  process. 


Fig.  118. — Ethmoidal  Labyrinth,  as  Seen  from  the  Cavity  of  tlie  Orbit.  (Origintil.)  The  hiehry- 
mal  bono  lias  been  removed,  thus  exposing  the  outer  surface  of  the  anterior  end  of  the  ethmoidal 
labyriiitli.  'I'he  dotted  Hnes  show  the  course  of  the  naso-frontal  duct  as  it  passes  down  tlirovigh 
the  etlimoidal  labyrinth.  If  this  part  of  the  labyrinth  is  broken  down,  the  naso-frontal  duet  is  destroyed 
and  its  jjlace  is  taken  by  a  roomy  chamber.  The  destruction  of  the  anterior  ethmoidal  cells  anil  the 
consequent  enlargement  of  the  naso-frontal  duct  are  among  the  main  objects  to  be  accomplished  in 
the  radical  operation  on  the  frontal  sinus. 


the  very  satisfactory  feehng  that  the  sinus  is  obliti'rated  and  out  of  the  way. 
Coakley  is  the  sponsor  of  this  operation  in  America  and  has  done  more  opera- 
tions by  this  method  than  any  other  surgeon.  In  my  hands  the  operation  has 
proved  tedious  and  the  packing  somewhat  painful. 

The  Killl\n  Oper.vtion. — The  Killian  operation  is  the  second  operation 
which  has  for  its  purpose  the  obliteration  of  the  sinus.  This  operation  is  one  of 
the  most  satisfactory  that  we  have  for  the  cure  of  chronic  supiKiration  in  the 
frontal  sinus.  It  is  best  suited  to  sinuses  that  are  of  good  size  and  that  are  dis- 
tinctly located  in  the  brow.      The  oblitcratidii  of  the  sinus  is  accomplished  by 
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n-nmving  tln' jtroatt-r  pait  nf  tlic  anterior  wall  ami  liy  taking;  away  the  wluilc  floor. 
TIk'  ifiiioval  of  the  niiti'rior  hoiiy  wall  iiiTiuit.s  the  .-^kiii  of  the  foichcail  to  fall 
luii'k  Jif;aiM.><t  tlu'  jKL'^tiTior  wall,  aiul  the  removal  of  the  door  of  the  sinus  permits 
the  ori)ital  fat  to  rise  into  that  part  of  the  cavity  which  is  not  occuinecl  hy  the 
(lap  of  skin.  As  a  further  stej)  in  the  operation  the  anterior  ethmoidal  cells  are 
n-niovetl.  Hetween  the  two  openings — one  in  the  anterior  wall  ami  tlie  other 
in  the  roof  of  the  orlnt — there  is  left,  at  the  inner  an<;le  of  the  ori)it.  a  bridge  of 
iMine.  This  aids  in  miniiuizing  the  suhseciuent  deformity.  In  a  small  sinus  the 
deformity  after  this  operation  is  slight;  in  a  large  simis  it  is  marked.  .\11  things 
considered,  however,  the  di-formity  is  insignificant  in  comparison  with  the  liene- 

Hts  resulting  from  the  cure  of  such  a 
trouhlesoine  condition  as  chronic  sup- 
puration in  the  frontal  sinus  and  the 
ethmoidal  cells.      (Figs.  117.  lis,  and 

no.) 

Detailed  Description  of  the  Ojieration. 
— The  patient  is  jilaceil  in  the  half- 
.•'itting  position  at  an  angle  of  forty- 
five  degrees.  It  is  better  to  remove 
the  middle  tuibinate  under  cocaine  at 
a  previous  sitting.  When  this  course 
is  not  adopted,  the  middle  turbinate 
shoulil  be  removed  with  scissors  or 
with  a  ling  jiuncli  as  the  first  step 
in  the  ether  operation.  .\fter  this 
the  choana  is  tamponed  from  the 
front,  and  the  cavity  of  the  nose  ob- 
literated with  packing  which  is  pushed 
well  into  the  middle  meatus.  (See 
Figs.  11.3  and  116.)  The  first  assist- 
F„.  ,,„     ,,:  ...  ii"t   places   the   fingers   of    his   right 

Sun-M  .m,-.i,.h|  ,.f  ri,„ii„g  ,1,..  i.>,„„„,  si„„s.     hand   flat   on   the  iiationt's  forehead 

(Original.)      I  la-    ladiryinal    lioiu-    l,.n,s    l,<-.i.    n-               ,               ,               ,  , 

muv.-il  nn.l  n  |ir..l.i-  |ja.,.s,.,|   iipwani  anil    fonvanl  »"'!     I'eilders     the  eVC'brOW     tCHSe  bv 

int..  tin-  fn.nliii  sinus.  IliP  [xistcrior  o.Ikc  of  the              ir                            i  /t-        i  r,/>  \         i^  .1 

».«-.-„,linK  ,.r.,.....«  ..f  the  JiH-rior    maxilla  being  I>ull"'g    Uinvard.  (I'lg.    120.)       At  tile 

nlTJSllJi.""''"''""-'^'"''-^-"^  •'"'''"«     ^ame  time,  by  backwanl  pressure,  he 

controls  the  supra-orbital  artery.  Tlu; 
operat.ir  places  the  ball  of  his  left  thumb  under  the  rim  of  the  orbit  and  pres.ses 
upward.  In  this  way  the  eyebrow  is  steadied  both  from  above  and  from  l)elow, 
and  at  the  same  time  the  vessels  about  it  are  compressed.  An  inci.sion  is  made 
tlirough  the  whole  length  of  the  centre  of  the  unshaven  eyebrow.  (Fig.  121.)  At 
theinneren.l  the  incision  is  curved. lownward  and  carried  along  the  outer  border 
"f  the  na..al  bone  to  its  lower  edge.     In  onler  to  bring  the  edges  of  the  incision 
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together  accurately  at  the  end  of  the  operation,  small  cross-cuts  are  made  at  in- 
tervals of  half  an  inch  to  serve  as  guides.  In  the  eyebrow  and  along  the  nasal 
bone  the  incision  is  carried  down  to  the  l)on(',  !)Ut  just  above  the  nasal  bone,  over 
the  internal  angular  process  of  the  frontal  Ijone,  the  periosteum  is  not  cut  through, 
because  at  this  point  the 
bridge  is  to  be  made.  As 
the  incision  is  being  made 
along  the  nasal  bone  the 
operator  presses  firmly  with 
the  first  two  fingers  of  his 
left  hand  on  one  side  of  it 
while  his  assistant  makes 
pressure  on  the  other  side 
and  advances  as  he  ad- 
vances. The  bleeding  at  the 
inner  angle  of  the  orbit  is 
often  free  enough  to  be  an- 
noying. Vessels  from  which 
the  bleeding  is  not  readily 
controlled  by  pressure  are 
snapped  by  ha?mostatic  for- 
ceps, which  are  left  hanging. 
At  a  later  stage  of  the  op- 
eration, when  these  are  re- 
moved, it  is  not  usually 
necessary  to  tie  any  vessels. 
The  skin,  the  subcutane- 
ous tissues,  and  the  perio.s- 
teum  are  now  elevated  from 
the  front  face  of  the  sinus 
and  retracted  strongly  for- 
ward and  upward.  With 
a  \'-shaped  chisel  a  line  is  cut  parallel  \\ath  the  rim  of  the  orbit  and  a  cjuarter 
of  an  inch  above  it.  (Fig.  122.)  This  ojiens  the  sinus  and  extends  hori- 
zontally the  full  width  of  the  front  wall.  ^A'itli  a  flat  chi.sel  and  a  rongeur 
the  whole  of  the  front  wall  above  this  line  is  removed,  leaving  the  back 
wall  completely  exposed.  This  is  made  smooth  by  the  removal  of  all  septa. 
None  of  the  front  wall  is  left  as  an  overhang  at  its  upper  hmit  where  it  joins 
with  the  posterior  wall  to  make  the  superior  angle  of  the  sinus.  The  front 
wall  is  removed  also  to  its  extreme  outer  limit.  Later  on  in  the  operation  the 
floor  of  this  outer  angle  should  be  removed  with  equal  care.  The  aim  of  the 
operation  is  to  make  sure  that  there  shall  not  be  unobliterated  pockets  any- 


FiG.  120. — First  Steps  in  the  Killian  Operation.  (Original.) 
The  assistant  is  retracting  the  skin  of  the  foreliead  shgiitly 
upward,  while  at  the  same  time  he  is  pushing  backward  and 
controlling  the  supra-orbital  artery.  The  lower  hand  is  the 
hand  of  the  surgeon  who  outlines  the  rim  of  the  orbit  with 
his  tliumb  and  compresses  the  supra-orbital  artery  from 
below. 
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wlifiv  ill  the  sinus.     Tlic  mitcr  anf^h'  <>f  the  lloor  "f  the  sinus  is  liai)lc  to  {,'ivo 
trouble  in  tliis  irspect.     The  niui-ous  nuMnhrani'  is  thoroufjlily  icnioved  from 

all  parts  of  tlie  sinus  hy  means 
of  curcttt's. 

In  I  lie  scconil  stafjc  of  the 
operation  tiie  foliowinj;  steps 
are  taken: — Tlie  periosteum  is 
entirely  romoveil  from  the  outer 
lialf  of  till-  nasal  hone  and  the 
whole  of  tiie  aseemlinf;  process 
of  tlie  superioi-  maxilla.  With  a 
thin  periosteal  elevator,  curx'eil 
on  the  llat.  {\)r  larhrym:il  sac  is 
tinned  from  its  bed  and  tii(! 
periosteum  is  loosened  from  tiie 
iiini'i-  wall  of  the  orliil  o\-er 
the  anterior  two-thirds  of  the 
OS  jilanum.  The  jieriosteum  is 
looscni'd  from  the  roof  of  the 
orbit  as  well:  this  beini;  ae- 
fompli.shed  by  swin^inj:;  the 
curved  elevator  behind  and  to 
the  outside  of  the  pulley  of 
The  pulley  is  attached  to  the  periosteum  of  the 


l-hi.  rJI.  TliiIniisH)!.!!!  Killian'sOpiTatidii.  (OriKinnl.) 
Till-  pholonriipli  wiis  tak.ii  from  a  ra.liiv.r  wlii.h  \m>\  liic-n 
o|H-mtiil  upon  by  Killiun  iit  tlie  Iliirvaril  .Medical  Sclioiil. 


the  superior  oblique  muse 
orbit  and  through  this  to  a  small  part  of 
tlie  floor  of  the  orbit  just  internal  to  the 
supra-orbital  notcli,  or  three-fourths  of  an 
inch  from  the  median  line  of  the  head.  .\s 
the  elevator  loosens  the  periosteum  from  the 
roof  of  the  orbit  the  pulley  is  displaced  with 
it.  fFigs.  123,  124,  and  12.').)  The  pulley 
throu^'h  the  periosteum,  however,  has  si  firm 
attachment  to  the  edge  of  the  rim  of  the 
orbit,  aii<l  the  attachment  extends  a  little 
way  up  on  the  front  face  of  the  rim.  This 
external  attachment  of  the  pulley  is  relied 
ujwn  to  i)reserve  the  function  of  the  muscle. 
Dissections  show  that,  in  the  Killian  oi)er- 
ation.  the  elevator  pushes  the  pulley  down- 
ward and  forward,  lea\'ing  it  hanging  from 
the  etlge  of  the  rim  of  the  orbit.  If  the 
bleeding  is  troublesome,  at  this  or  at  any 


lishinf;  uu   oi>ening  in  tlie  anterior  \v;i 
tlic  frontal  8inu.s.     (Original.) 
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other  stage  of  the  operation,  the  wound  is  packed  for  a  moment  with  gauze 
saturated  with  hot  saline  solution.  With  a  small  V-shaped  chisel  a  Hne  is  cut 
along  the  outer  border  of  the  nasal 
bone  throughout  its  entire  length. 
From  the  top  of  the  nasal  bone 
this  line  is  carried  upward  and 
outward  to  the  rim  of  the  orbit. 
This  line  becomes  the  lower  edge 
of  the  bridge  and  runs  diagonally 
through  the  internal  angular 
process  of  the  frontal  bone.  The 
upper  part  of  this  jirocess  Ix'- 
comes  the  bridge;  the  lower  part  is 
removed  later  with  the  rongeui-, 
and  contributes  its  share  to  the 
opening  in  the  ethmoidal  region. 
At  the  level  of  the  bottom  of  the 
lachrymal  groove  a  horizontal  hne 
is  cut  through  the  base  of  the 
ascending  process  of  the  superior 
maxilla,  and  this  process  is  re- 
moved. The  lachrymal  sac  and 
the  globe  of  the  eye  are  held  re- 
tracted outward.  With  thin-bladed 
bone  forceps  the  lachrymal  bone  is  removed,  as  well  as  the  anterior  half  of 
the  OS  planum,  as  far  back  as  the  anterior  ethmoidal  vessels.  (Fig.  126.)  The 
ethmoidal  labyrinth  is  now  thoroughly  exposed,  so  that  the  anterior  and  the 
posterior  ethmoidal  cells  can  be  removed  with  a  hght  punch  or  with  the  curette. 


Fig.  123. — Further  Steps  in  the  KilUan  Operation. 
(Original.)  Freeing  tlie  periosteum  from  the  roof  of 
tlie  orbit.  (From  a  cadaver  operated  upon  by  Killian 
at  the  Harvard  Medical  School.) 


steal  lilevator  and  Eve  Ketr 


Killian  makes  it  a  routine  practice  to  open  the  sphenoidal  sinus.  Between  the 
two  bone  openings  which  have  been  made,  a  strip  of  bone  a  quarter  of  an  inch  wide 
is  left  as  a  britlge  in  order  to  minimize  deformity.  This  bridge  is  matle  from 
the  upper  half  of  the  internal  angular  process  of  the  frontal  bone.  After  the 
bridge  is  formed  the  greatest  care  must  l)e  taken  not  to  break  it.  (Fig.  127.) 
So  far  in  the  operation  the  anterior  wall  of  the  frontal  sinus  has  been  re- 
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movi-(l.  the  duct  of  {\\v  ^^iIms  has  limi  ..Mitfiatcl  l)y  tli.-  ivmnviil  of  tlic  aiitiTior 
othmouhil  evils,  ami  the  opoiim^  of  tlic  >luct  into  the  sinus  lias  l.ccii  cnlarm'cl 
bv  the  ri-moval  i>f  tin-  tip  of  the  ftsccntliii^  pn.ccss  of  ihr  supiTiur  maxilla  ami 


Inlernftl  aneulnr  nrocesu  of  the 
frontalbone. 


Position  nnii  relative  siie  of  the 
initiul  hone  o[>eninK  in  aa- 
con<linR  process  of  superior 
maxilla- 


KlG.  12"..— The  Sr.-mKl  StaR.-  of  the  Killiaii  Operation.      (OriKiiial.) 


hrvinal  bf>ne  anf!  anterior 
hiilf  of  the  OS  planum  re- 
moved to  expose  the  eth- 
moidal labyrinth. 


Kio.  12r..— The  Third  Stage  of  the  Killiaii  Operation.     (Original.) 

the  lower  half  of  the  external  angular  process  of  the  frontal  Imnc.  Tlic  f)pcra- 
tion  is  coniplete<l  by  the  removal  of  that  part  of  the  Hoor  of  the  sinus  which 
overhangs  the  orbit  and  contributes  to  the  formation  of  its  roof.   This  is  accoiu- 
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plishcd  b3Mvorking  from  above  downward  through  the  sinus  with  a  small  ehiscl. 
Especial  attention  is  given  to  the  floor  at  its  outer  angle.  At  this  point  the 
floor  is  often  very  narrow  and  hard  to  remove  thoroughly.  Often  the  removal 
of  this  part  of  the  floor  of  the  sinus  will  he  found  easier  to  accomplish  if  the  oper- 
ator stands  behintl  the  patient.  The  whole  floor  of  the  sinus  is  taken  away  flush 
with  the  posterior  surface  of  the  orbital  rim.  (Figs.  127  and  128.)  In  doing  this 
work  the  sui-geon  pushes  the  pulley  of  the  superior  oblique  muscle  downward  and 
forward ;  but,  as  has  just  been  explained,  the  pulley  remains  attached  to  the 
orbital  rim.  The  superior  oblique  muscle  pulls  upward  and  backward  so  that  the 
natural  action  of  the  muscle  tends  to  bring  the  pulley  back  into  its  proper  posi- 


Hridge  of  bone. 


Roof  of  the  orbit  removed. 


Fig.  r27. — The  Killian  Operation  Completed.     (Original.) 

lion,  provided  the  latter  is  not  completely  detached.  It  is  of  vital  imijortance, 
therefore,  that  it  should  not  become  detached  from  the  rim  of  the  orbit. 

In  one  hundred  cases  Killian  reports  that  he  has  had  only  two  or  tliree  in 
which  double  vision  foflowed  the  complete  removal  of  the  floor  of  the  frontal 
sinus,  and  in  these  cases  the  symptom  was  only  of  a  temporary  character,  lasting 
not  longer  than  three  weeks.  In  a  somewhat  larger  percentage  of  cases  the  tests 
of  the  ophthalmologist  will  show  some  double  ^-ision,  but  the  amount  is  not 
enough,  according  to  Killian,  for  the  patient  to  be  conscious  of  its  c-xistence. 

A  small  rubber  drainage  tube,  an  eighth  of  an  inch  wide  and  perforated  at 
the  sides,  is  placed  at  the  bottom  of  the  sinus  and  carried  doA\ai  through  the  nose 
into  the  vestibule.  On  either  side  of  this  a  strip  of  gauze  is  carried  up  into  the 
ethmoidal  region.  When  the  wound  matle  by  the  skin  incision  is  closed,  the 
corresponding  notches  made  by  the  cross  incisions  are  brought  together  ami 
the  wound  is  sutured  with  fine  wire.     The  evebrow  and  the  lids  are  anointed 


VM 
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with  stt-rili' VJUM-Iiiic,  !unl  ii  siiuill  liorizuntal  \ku\  is  iiiaccil  ai)()V('  liic  cychiow 
in  ortler  to  keep  the  skin  of  tlir  foirhcad  forced  well  Imck  against  tlic  posterior 
wall  of  the  sinus.  The  oyc  ami  the  iialf  of  tiic  head  corresponding  to  the  site 
of  the  oiieration  are  snugly  l)andaged. 

The  rui)l)er  drainage  tube  and  the  Uiisal  packing  are  removed  at  tiic  end  of 
twenty-four  hours.  After  their  removal  the  middle  meatus  is  kept  clean  by 
dry  swabbing  or  by  syringing.     Some  of  the  stitches  are  removed  on  tiie  third 


Fici.  I2S.— Tlii>  1  ..     It,  tni.l.a  Uijwanlaiul  tlu   Ky.  Outward  in  Orkrti)  Show 

the  Hriili^  of  Bone  l,iii  Utweeii  the  Iruiilul  ami  the  Ethmoidal  Hone  Incisions.  Tlii-  ]>hotogra|)h 
wos  taken  from  a  cadaver  openitcil  upon  by  Killian,  at  the  Harvard  Medical  School.      (Original.) 

day,  ami  the  remainder  on  the  sixth.  The  crusting  in  the  nose,  which  results 
from  the  removal  of  .so  much  mucous  membrane,  persists  for  some  si.\  weeks. 
The  discharge  ceases  after  the  lapse  of  varying  periods  of  time — six  weeks  to 
six  months.  From  the  time  of  the  operation  onward  the  middle  meatus  must 
be  watched  with  the  greatest  care.  Obstructing  tags  of  the  middle  turbinate 
or  of  mucous  membrane  should  be  removed  at  the  earliest  possible  moment. 

The  Method  ok  Oper.vtixg  Employed  by  the  Writer. — The  method  wliich 
I  have  been  accustonied  to  use  aims,  not  to  obliterate  the  sinus,  but  to  turn  it 
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into  a  cavity  freely  coniniunicating  with  the  nose,  and  to  make  this  cavity  as  large 
as  the  anatomical  structure  of  the  sinus  will  i)erniit.  A  small  sinus  operated 
upon  in  this  way  probably  in  time  becomes  obliterated;  but,  in  the  case  of  a 
large  sinus,  only  the  prolongations  and  the  outlying  edges  become  obliterated, 
the  body  of  the  sinus  about  the  naso-frontal  duct  becoming  a  cicatrized,  non- 
secreting  cavity  which  conmiunicates  with  the  nose.     Only  so  much  of  the  front 


Fig.  129. — The  De  Vilbiss  Bone  Forceps.  Tiie  pliotograph  shows  the  linear  incision  inatlc  by 
this  instrument  and  tlie  manner  in  whicli  the  latter  should  be  used.  The  instrument  is  about  to  start 
a  new  incision — one  that  branches  from  the  first  incision  near  its  inner  end.      (Original.) 

wall  of  the  sinus  is  removed  as  is  sufficient  to  enable  the  oi)erator  to  explore 
the  whole  of  the  sinus  and  to  remove  thoroughly  the  septa  and  all  of  the  nuicous 
membrane.  In  the  case  of  a  small  sinus  this  means  that  the  whole  of  the  front 
wall,  except  the  part  left  for  a  bridge,  is  taken  away;  but  in  a  large  sinus  it  is 
seldom  necessary  to  remove  more  than  one-half  of  the  anterior  wall.  It  is  imper- 
ative to  remove  not  only  the  internal  part  of  the  floor  of  the  sinus  where  it 
merges  into  the  opening  of  the  naso-frontal  duct,  but  also  the  outer  portion 
which  overhangs  the  orbit. 
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Detailed  DescriiUion  oj  the  0 j^rat ion. —Thr  .liiiiciisinns  of  lli.-  sinus,  we  will 
assume,  have  birn  .lotormiiuHl  previously  l.y  the  x-riiy  \A-Mv.  Sui-in-sr.  l-r  the 
sake  of  example,  that  this  sliows  the  sinus  to  In-  a  laifje  one.  As  tlu' tirst 
step,  the  ehoairn  is  tampoiuMl  through  the  nose,  and  the  nose  itself  is  pluKKe.1 
up  to  the  middle  turbinate.  An  ineision  is  ma.le  throufjh  tlie  skin  the  whole 
length  of  the  centre  of  the  eyebrow  and  earrie.l  down  the  si.le  of  the  i'.os(>  along 
the  outer  border  of  the  nasal  bone  to  its  lowir  cdi:,'.  Thv  skin  over  llic  front 
face  of  the  sinus  is  .lissect(>d  free.  A  quarter  of  an  ineh  al)ovc  the  rim  of  the 
orbit  an  incision  is  made  through  the  subcutaneous  ti.ssuos  and  the  pi'riosteum 

Outline  of  Orliilal  attachment  of 
the  frontal  the  pulley  of  the  superior 
finus.  obliiiue  left  intact.' 


OpeninK  in  anterior  wall. 


iioidal  opening  carrie<l  to 
the  top  of  the  internal 
angular  proceiis. 


Kl.;.  ]:«).— Til.-  Operation  I'sicl  by  the  Writer. 

ilown  to  the  bone,  and  carried  outward  parallel  with  the  edge  of  the  orl)it. 
Above  this  ineision  the  perio.steuni  and  the  subcutaneous  tissues  arestrippeil 
from  the  whole  of  the  front  face  of  the  sinus  and  retracted  strongly  forward 
an<l  upward.  A  little  to  the  outer  side  of  the  median  line,  at  the  inner  end  of 
the  periosteal  incision,  a  small  opening  is  chiselled  into  the  sinus,  and  the  size 
of  the  latter  verified  with  a  probe.  The  exjjloratory  incision  is  then  made 
large  enough  to  admit  the  De  Vilbiss  bone-cutting  forceps  (Fig.  129),  and  a 
line  is  cut  through  the  front  wall  of  the  sinus  (following  the  periosteal  inci- 
sion) to  within  a  quarter  of  an  inch  of  the  outer  limit  of  this  cavity.  This  in- 
cision should  be  at  least  a  (luarter  of  an  inch  above  the  rim  of  the  orbit  and 

•Theauthornolongerleavesthispart  of  thefloorof  the  .sinus,  but  takes  away  all  of  the  floor. 
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parallel  with  it.  AVith  rongeur  and  chisel  an  oblong  opening  is  made  in  the 
front  wall  of  the  sinus  large  enough  to  enable  the  operator  to  explore  the  whole 
of  the  sinus  and  to  remove  thoroughly  the  se]ita  and  all  of  the  mucous  mem- 
brane. No  matter  how  much  of  the  fi-ont  wall  may  ha\'e  to  be  taken  away 
for  the  purpose,  the  opening  should  be  large  enough  to  render  these  procedures 
possible.  In  a  large  sinus  it  will  be  found  necessary,  in  order  to  accomplish 
these  two  things,  to  remove  a  little  more  than  one-half  of  the  front  wall.  Above 
the  opening  a  little  of  the  front  wall  is  left  as  a  rim  or  overhang.  Both  to  the 
outside  of  the  opening  and  below  it  as  well  .some  of  the  front  wall  is  left  as  an 
overhang.  (Fig.  130.)  The  object  of  leaving  the  overhang  is  to  provide  a  bridge 
for  supporting  the  skin  of  the  forehead  and  to  minimize  the  deformity  which 


I's  bridge 


The  amount  of  bone 
remove.!  in  the  re- 
gion of  the  internal 
angular  process   by 


The  amount  of  bone 
removed  in  the  re- 
gion of  the  internal 
angular  process  by 
the  author. 


Fig.  131. — Photograph  Showing  the  Position  of  the  Bridge  in  the  Operation  Used  by  tlie  Writer. 
The  upper  part  of  the  ascending  process  of  the  superior  maxilla  has  not  been  reinoveti.  In  the  opera- 
tion tills  is  taken  away  in  order  to  get  at  the  internal  angular  process  of  the  frontal  bone  so  that 
this  may  be  removed  from  below  upward. 


results  from  its  falling  in.  Unless  enough  of  an  overhang  can  be  left  to  pre- 
vent the  skin  from  attaching  itself  to  the  posterior  wall  of  the  sinus  antl  thus 
establishing  a  non-draining  pocket  under  the  overhang,  no  overhang  shoukl  be 
left.  My  experience  has  been  that  in  sinuses  of  moderate  size  a  sufficient  over- 
hang can  be  left  to  prevent  the  production  of  pockets.  In  a  sizable  sinus  it 
is  easy  to  leave  an  overhang  which  is  so  large  that  there  is  no  possibility  of 
trouble.  The  long  axis  of  the  opening  in  the  front  wall  (if  the  sinus  should 
be  parallel  with  the  orbital  rim,  so  that  the  furrow  made  by  the  sinking  of  the 
skin  re-enforces  the  natural  prominence  of  the  superciliary  ridge.  In  a  small 
sinus  no  overhang  is  left  at  the  superior  angle  of  the  front  wall,  and  the  skin 
is  allowed  to  fall  back  and  to  obliterate  as  much  of  the  sinus  as  it  will.     In  a 
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siiiusof  miMlerate  size,  wlim-  tin- ovorluini;  indliod  is  .•nii.l.i.vr.l.  tin'  (l.rnrmity 
is  less  tlian  by  any  oMut  inctluMl.  Oc-casionally,  t-vcn  in  :i  i;iri:c  sinus,  tlic 
tlcfonnity  is  so  slight  as  to  l)e  liaii-ly  noticoahlc 

Afti-r  a  sufficient  opening  has  been  made  in  tin-  front  wall  and  tlir  interior 
of  tlie  sinus  lias  been  thoroughly  dealt  with,  the  lower  part  of  tiie  sivin  incision 
over  the  internal  angular  ])rocess  of  the  frontal  bone  and  along  the  outer  border 
of  the  nasal  bone  is  carried  througii  the  periosti'uni.  At  the  root  of  the  internal 
anL'iilar  process  of  tin-  frontal  bone,  for  a  tlistance  of  a  (juarter  of  an  inch  above 


Flo.  132.^Tlie  IVrioslcMim  liiui  been  Klcvatcrl  from  tlie  Lachrymal  Hdnc  .inil  tlir  Os  Planum,  and 
Uu-  Kli'vatiir  in  Cttirifd  I'pwanl  ami  Oulwanl  mitil  it  is  Stopped  by  the  Pulley  of  the  Sujierior  Oblique 
MuKclr.  Unlew  excessive  force  U  u.-ied  the  n<!<i:iri<  e  of  the  pulley  is  sullicient  to  bring  the  instrument 
to  a  halt.     (Original.) 


the  rim  of  the  orbit,  the  subcutaneous  tissue  and  tlie  periosteum  are  not  cut 
tlirough.  At  this  point  the  bridge  is  to  be  made.  Killian  makes  the  bridge 
out  of  the  upper  half  of  the  internal  angular  process.  (Fig.  131.)  In  this  oi)era- 
tion  the  bridge  is  made  a  little  higher  and  entirely  from  the  superciliary  ridge. 
The  periosteum  is  left  on  the  bridge  in  order  that  it  may  have  sufficient  nourish- 
ment. A  number  of  times,  however,  I  have  seen  it  destroyed,  and  yet  no  harm 
resulte<.l.  Tlie  periosteum  is  now  removed  from  the  outer  half  of  the  nasal 
bone,  the  ascending  ])rocess  of  the  superior  maxilla,  and  the  lower  half  of  the 
internal  angular  process  of  the  frontal  bone.  The  lachrymal  sac  is  turned  from 
its  bed  ])artly  by  l)lunt  di.ssection  with   a  small  curette  or  a  small   ])eriosteal 
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elevator  curved  on  the  flat,  and  partly  by  sharp  dissection.  The  field  should 
be  rendered  as  bloodless  as  possible  and  the  dislodging  of  the  sac  should  not  be 
hurried.  ,  I  have  had  subsequent  trouble  with  the  lachrymal  sac  in  only  two 
instances,  and  in  those  cases  the  trouble  lasted  for  only  a  few  weeks.  The  sac 
is  turned  from  its  bed  until  the  bottom  of  the  groove  in  which  it  lies  is  fully 
exposed.  Unless  the  elevator  is  held  parallel  with  the  inner  wall  of  the  orbit 
it  is  very  easy  to  perforate  the  lachrymal  bone.  No  harm  results  from  this; 
it  simply  causes  some  delay  in  the  dissection  of  the  periosteum  over  the  os  planum. 


Fig.  133.— Elevating  tlie  Pcriostoiun    fmm  the  Ro.if  of  the  Orbit, 
tlie  pulley  of  the  superior  oblique  muscle  is  dislocated  forwartl  when  th 
IS  attached  to  the  rim  of  the  orbit.      (Original.) 


The  photograph  shons  how 
?  periosteum  is  displaced,  but 


The  lachrymal  sac  comes  out  of  its  bed  somewhat  slowly,  but  the  periosteum 
over  the  os  planum  is  easily  and  quickly  separated  from  the  underlying  bone. 
In  the  same  vertical  line  with  the  lachrymal  sac,  or  three-quarters  of  an  inch 
from  the  median  Une,  at  the  upper  part  of  the  inner  wall  of  the  orbit,  the  periosteal 
elevator  encounters  the  resistance  of  the  pulley  of  the  superior  oblique  muscle, 
and  the  further  elevation  of  the  periosteum  from  the  rim  of  the  orbit  is  stopjjed. 
The  pulley  will  stand  considerable  pressure  without  being  detached,  and  readily 
brings  the  elevator  to  a  halt  unless  excessive  force  is  employed.     (Figs.  132, 


I  in 
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i;{;{,  1.J4,  ami  i;i."i.)     The  ixM-iostoum  is  next  cK-vati'd  from  tlw  roof  of  the  oil)it 
over  an  area  correspoiuliiig  to  the  Hoor  of  the  frontal  sinus. 

The  iaehryinal  sae  and  tlio  filohc  of  the  eye  are  now  ivtracte-l  out\v;inl  and 
held  in  this  position.     The    point    i>f  the  countersink  wliicli   eonies  witli  tiie 


Fki.  13-1.  — Dissect  i.  in  .if  tli,-  .\Mt.ri..r  Half  nf  llii-  Siipiri.ir  ()lili.|iii-  Mil-^rlo.      (OriKillal.) 


Fifi.  1.35.— Mall.ahlr  i:y.-  I{.-ira.-t.jr  witli  liyr  SliiiM.  f„r  ]{■  tnutiiis  the  Kyo  in  the  Killian 
Opcrnlion.  (Orifpnal.)  .Vs  tlic  liaiidlc  can  bu  bent,  it  can  Ijc  made  to  lie  against  the  clieek,  out  nf 
the  way  of  the  (iperator. 
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Krause  set  of  Inirrs  is  placed  in  the  middle  of  the  ascendino;  process  of  the 
superior  maxilla,  and  a  start  is  made  preparatory  to  the  use  of  the  Iiurr.  A 
burr  is  then  placed  in  the  notch  maile  for  it  and  driven  through  the  hone. 
(Fig.  125.)  The  opening  in  the  bone  should  never  be  large  enough  to  extend 
tlirough  the  side  of  the  nasal  bone  to  the  bridge  of  the  nose.  If  this  is  done, 
not  oidy  will  the  skin  over  the  side  of  the  nose  pit,  but  the  bridge  of  the  nose 
will  fall.  Where  the  ascending  process  of  the  superior  maxilla  is  of  good  size 
the  opening  should  extend  upon  the  nasal  bone  but  little. 

A  right-angled  jumch  is  placed  in  the  opening  made  by  the  burr,  and  the 
stump  of  the  ascending  process  of  the  superior  maxilla  is  levelled  to  the  bottom 


-Tlio  Photograph  Shows  the  Manner  of  Removing   the  Upper  Part  of  the  Internal  .\nguhir 
Process  of  tlie  Frontal  Bone  by  Means  of  Right-angled  Punch.      (Original.) 


of  the  lachrymal  groove.  (Figs.  136,  137,  and  138.)  Then  the  punch  is  tui'iied 
upward  and  the  internal  angular  process  of  the  frontal  bone  is  bitten  away  up 
to  the  level  of  the  rim  of  the  orbit.  It  is  a  vital  part  of  the  operation  to  remove 
the  lower  part  of  the  internal  angular  process  of  the  frontal  bone  at  the  point 
where  the  tip  of  the  ascending  process  of  the  superior  maxilla  articulates  with  it. 
From  the  naso-frontal  duct  forward,  the  floor  of  the  frontal  sinus  overhangs  the 
inner  part  of  the  orbit.  The  amount  of  the  overhang  varies  with  the  size  of  the 
sinus.  From  the  duct  forward,  the  floor  of  the  frontal  sinus  is  made  first  by 
the  apex  of  the  ascending  process  of  the  superior  maxilla  and  then  by  the  root 
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of  till'  nasal  hoiu-.  'I'lii-  tip  of  tlio  ascTiuiiiij;  ju-occss  of  tlic  superior  maxilla 
articulates  with  the  under  surface  of  this  overhang.  Except  in  \rvy  large  sinuses 
tlie  i)osterior  etige  of  the  ascending  process  of  the  superior  niaxilla  makes  the 
anterior  boundary  of  the  duct  of  the  sinus.  In  order  to  en- 
large the  duct  forward  and  to  do  away  with  the  overhang 
ma<le  l>y  the  floor  of  the  sinus  in  front  of  the  duct,  it  is 
nece.s.sary  tf)  remove  the  toj)  of  the  ascending  process  of  the 
superior  niaxilla  and  the  portion  of  the  internal  angular 
process  of  the  frontal  bone  wiiicli  articulates  with  it.  The 
greater  the  extent  to  which  the  internal  angular  i)rocess  of 
the  frontal  bone  is  removed,  the  larger  the  oix'iiing  from  the 
sinus  into  the  nose  becomes.  (Figs.  Inland  138.)  In  a 
sinus  with  a  saucer-shaped  floor  the  naso-frontal  duct  is 
placed  so  far  back  that  it  is  neces.sary  to  chisel  into  t  lie  sinus 
at  the  top  of  the  ascending  process  of  the  superior  maxilla, 
because  the  rectangular  forceps  cannot  get  a  bite.  The 
sinus  once  entered  at  this  point,  the  re.st  of  the  floor  back 
to  the  duct  is  removed  either  with  the  forceps  or  with 
the  chisel.  It  is  often  useful  to  keep  a  probe  in  the  duct  to 
serve  as  a  guide  as  the  floor  is  being  removed  back  to  it. 
The  internal  angular  process  of  the  frontal  bone  is  next 
removed  to  the  middle  line,  flush  with  theseiitum.    For  this 


I'  I  <i .  13  7.  -Hon  «• 
Punch  fi.r  WorkiiiK 
Atxnit  tlH'Stiimp  of  tUv 
A-wcmliiif;  I'roiM'.Hs  of  tin- 
Su|HTior  Ma.xillu  iiiiil  for 
Hcmoviiif;  tlii'  IntiTiial 
.'Vn^olnr  I'rocc.ii  of  tlic 
Kn.iitnl  Hour.    (Cilt.lli.) 


L  pjMT  ■•urface  <jf  the  lip 
of  the  oacenilins;  process 
of  the  ituperior  maxilla. 

Kic!.  138.— .\  Horizontal  S<Ttion  of  tlio  Skull.  Giving  a  View  of  the  Frontal  Sinuses  from  Above. 
(Original  ilniwiiiR,  ••hnwinc  the  parts  reiluool  to  thrcc-tniarters  their  natural  size.) 

On  the  fiiKir  of  the  frontal  siniLi  may  be  seen  the  location  of  the  tip  of  the  ascending  process  of  the 
superior  maxilla  and  the  upper  end  of  the  na.sal  hone  which  articulates  with  it.  The  drawing  also 
shows  how  the  ascending  process  of  the  superior  maxilla  constitutes  the  anterior  boundary  of  the 
niuo-frontal  duct. 
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the  chisel  is  necessary.  The  bridge  of  bone  which  is  left  for  the  purpose  of  pre- 
venting deformity  is  made  out  of  the  superciliary  ridge,  its  lower  edge  being  at 
the  level  of  the  supra-orbital  notch;  that  is,  at  the  level  of  the  upper  edge  of 
the  orbit.  Thus,  the  whole  of  the  internal  angular 
process  of  the  frontal  bone  is  taken  away.  The 
bridge  which  is  left  should  be  as  wide  as  it  possibly 
can  be,  never  less  than  a  quarter  of  an  inch. 

Except  in  large  sinuses  the  posterior  edge  of 
the  ascending  process  of  the  superior  maxilla  is 
the  anterior  border  of  the  duct  of  the  frontal  sinus. 
Therefore,  it  is  the  surest  guide  to  a  small  sinus. 
By  removing  the  lachrymal  bone  and  passing  a 
curved  probe  upward  and  forward  round  the  tip  of 
the  ascending  process  of  the  superior  maxilla  (sec 
Fig.  119),  the  sinus  can  best  be  found. 

With  thin-bladed  bone  forceps,  like  the  Jansen 
forceps  used  for  submucous  resection  of  the  sep- 
tum, the  lachi-ymal  bone  and  the  anterior  half 
of  the  OS  planum  are  removed  as  far  back  as  the 
anterior  ethmoidal  vessels.  (Fig.  127.)  Until  the 
landmarks  become  clear  it  is  well  to  remove  the  os 
planum  from  below  upward.  The  duct  of  the 
frontal  sinus  comes  down  through  the  anterior  ethmoidal  cells,  just  to  the 
inside  of  the  laclrrymal  bone.  By  removing  the  lachrymal  bone  and  the 
anterior  part  of  the  ethmoidal  labyrinth  the  tluct  of  the  sinus  is  destroyed  and  a 
large  open  space  is  left  in  its  j)lace. 

The  floor  of  the  frontal  sinus,  as  it  extends  outward  over  the  orbit,  is  now 
to  be  dealt  with.  The  os  planum  is  followed  upward  and  outward  mth  a  pair 
of  curved  bone  forceps,  and  the  part  of  the  floor  just  within  the  supra-orbital 
notch  is  removed.  (Figs.  138  and  139.)  The  removal  of  the  rest  of  the  floor 
should  be  accomplished  by  working  from  above,  chiselling  from  the  sinus  down 
into  the  orbit.  'Wliere  the  sinus  has  an  orbital  prolongation  the  upper  edge  of 
the  OS  planum  should  be  followed  back  to  the  limit  of  this.  The  larger  the  orbital 
prolongation,  the  larger  the  opening  which  can  be  made  from  the  sinus  into  the 
nose.  In  attempts  to  obliterate  the  frontal  sinus  an  orlntal  iirolongation  is  not 
a  help,  as  it  is  in  this  case,  but  a  hindrance.  (Figs.  140,  141,  and  142.)  At  times 
an  ethmoidal  cell  projects  like  a  mount!  upward  and  outward  over  the  pos- 
terior part  of  the  orbit.  The  posterior  wall  of  the  orbital  prolongation  of  the 
frontal  sinus  constitutes  the  anterior  wall  of  such  an  ethmoidal  cell.  The  floor  of 
the  frontal  sinus  makes  the  anterior  part  of  the  floor  of  the  orbit,  and  the  ethmoidal 
cell  makes  the  posterior  part.  Such  an  ethmoidal  cell  can  be  recognized  and  dealt 
with  only  by  following  the  os  planum  upward  and  outward. 


Fig.  139. — Bayonet-sliaped  Bone 
Forceps.  (Jansen.)  Tliis  instru- 
ment is  useful  for  removing  the 
OS  planum  and  the  inner  part  of 
the  floor  of  the  orbit. 
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It  is  lu'titT  to  remove  tin-  iniil.Ui'  tiiil)iii:itc  uiulcr  cocaiiif  licfoic  tlic  niKTation 
upon  tlic  sinus  is  lii-pun.  If  this  has  not  bi-cn  ilonc  tlic  operator  should  jmsh 
thi-  niitltlle  turliinate  upwanl  antl  outwanl  into  the  operative  field.  The  tur- 
binate tends  to  lie  apiinst  the  sejjtuni.  The  operator  should  reineinher  tliat 
he  is  workiiij:  at  a  hi<;hfr  level  than  the  body  of  the  turbinate.     It  is  therefore 

easily  possible  to  leave  the 
greater  part  of  the  turbinate 
in  place  if  this  point  is  not 
borne  in  mind.  The  poste- 
rior ethmoidal  cells  are  cu- 
retted out  liy  t'(ill()\vin<r  the 
piisteriiir  part  of  tiic  os  i)la- 
nuin  backward.  Occasion- 
ally an  etiimoidal  cell  runs 
^  backward  to  the  outside  of 

I  ^^5  ^^    ;  the    splicni)idal    sinus    and 

se|ituni  licinj;  taken  as  a 
guide.  If  this  falls  into  a 
new  cavity,  the  first  one  w;is 
an  ethmoidal  cell,  the  second 
tlie  s])henoi(lal  sinus.  When 
it  can  !)(>  done  easily  it  is 
1  letter  to  cx])lore  the  sjilie- 
noidal  sinus  after  the  eth- 
moidal cells  are  removed. 
Th(!  cribriform  plate  projects 
downward  like  a  mnuml  to 
within  an  lijihtli  of  an  incli 
of  the  inner  canthus,  an<l  in  doinf;  this  it  makes  a  ril)  wiiich  projects  into  tiie 
upjHT  part  of  the  no.se  to  the  outside  of  the  olfactory  slit.  The  projection  which 
it  makes  might  be  easily  opened  with  forceps  or  curette  if  any  work  is  done 
at  the  level  of  the  top  of  the  se|)tum.  For  this  reason  all  work  centres  about 
the  OS  planum. 

The  vital  points  in  the  radical  frontal-siiuis  operation  are  the  removal  of  the 


Fic.  no— Tlic  Photograph  Shows  the  Metliod  of  fsitiK  the 
Riiyonct-!<lin|M'il  ItoiiRcur  (see  Fig.  139)  for  the  Removal  of  tlie 
Inner  Part  of  the  Hoof  of  the  Orbit,  where  it  Constitutes  the 
Floor  of  the  Frontal  Sinas.      (Original.) 
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whole  of  the  lloor  and  the  rcnio\'aI  of  thr  whole  of  the  internal  an<;ulai'  process 
of  the  frontal  bone.  The  thorough  removal  of  the  internal  angular  process  I 
believe  to  be  of  supreme  importance.  It  has  been  customary  to  take  awav  only 
the  lower  part  of  it.  not  the  whole.  By  no  other  procedure  can  the  naso-frontal 
duct  be  dealt  with  so  satisfactorily.  The  frontal  sinus  is  packed  with  a  small  strip 
of  gauze,  and  the  skin  incision  is  closed  except  at  the  inner  end,  where  tw'o  provi- 
sional sutiu-es  are  left  at  the  point  where  the  packing  comes  out.  The  ethmoidal 
region  and  the  nose  arc  packed  with  a  single  strip  of  gauze.     All  packing  is  covered 


I'l.:.  141. 


Fig.  142. 


Fig.  141. — The  Killiaii  Operation.  (Original.)  1,  Eye  retracted  outward  ;  2,  stump  of  the 
a.scending  proee.ss  of  the  superior  maxilla  and  the  posterior  part  of  the  os  planum.  The  anterior  part 
has  been  removetl  ;  3.  ethmoidal  cell  (see  Fig.  96)  rising  up  like  a  niound  over  the  posterior  part  of 
the  orbit;  4,  anterior  face  of  this  ethmoidal  cell;  5,   frontal  sinus. 

The  drawing  shows  how  it  is  possible,  by  following  the  os  planum  upward  and  backward,  to 
recognize  an  ethmoidal  cell  which  is  protruding  like  a  mound  over  the  roof  of  the  orbit  posteriorly, 
and  to  open  it.  By  approaching  such  a  cell  through  the  frontal  sinus  the  anterior  wall  of  the  cell 
would  appear  to  be  the  posterior  wall  of  the  frontal  sinus  and  therefore  the  anterior  wall  of  the 
cranial  cavity,  and  no  operator  would  care  to  open  through  it. 

Fig.  142. — Diagram  to  Illustrate  how  an  Ethmoidal  Cell  (7)  May  overlie  the  Posterior  Part  of 
the  Orbit.  (Original.  I  Such  a  cell  would  have  a  common  wall  with  the  frontal  sinus  (4>.  The 
posterior  wall  of  the  frontal  sinus  is  the  anterior  wall  of  such  a  cell  (7).  Only  in  the  fronto-ethmoidal 
operation  could  such  a  cell  be  dealt  with. 

The  figure  is  drawn  from  a  specimen  on  which  the  Killian  operation  had  been  done  1,  The  pos- 
terior part  of  the  sejitum;  2,  the  stump  of  the  ascending  process  of  the  superior  maxilla;  3,  the 
dark  area  represents  the  space  left  by  the  removal  of  the  lachrymal  bone  and  the  anterior  half  of  the 
OS  planum;  4.  the  frontal  sinus  opened  from  below;  5,  the  ridge  formed  by  the  projecting  downward 
of  the  cribriform  plate;  6,  the  roof  of  the  olfactory  fissure;  7,  ethmoidal  cell  overlying  the  posterior 
part  of  the  orbit. 

Only  by  following  up  the  os  planum  from  below  would  it  be  possible  to  recognize  such  a  cell  (7) 
and  to  open  and  drain  it.  .\s  the  cribriform  plate  projects  downward  (5)  in  a  ridge  near  the  septum, 
it  is  not  safe  to  work  about  the  upper  part  of  the  septum  for  fear  of  perforating  this  ridge.  .\I1  work 
should  have  the  os  planum  as  a  guide.      It  is  safe  to  follow  this  up,  but  not  the  septum. 


with  Cargile  membrane.  The  ethmoidal  packing  is  adjusted  in  its  place  by  forceps 
placed  in  the  ethmoidal  wound,  and  the  packing  is  pressed  away  from  the  stump  of 
the  ascending  process  of  the  superior  maxilla  so  that  it  shall  not  catch  on  this  when 
it  is  removed  and  leave  behind  a  piece  of  gauze  to  act  as  a  foreign  l)ody.  The 
nasal  packing  is  made  of  one  strip  so  that  no  gauze  shall  be  lost  in  the  nose.  The 
packing  is  brought  down  to  the  vestibule.  The  sutures  used  are  horsehair 
alternating  with  fine  silkworm  gut.  A  conical  plug  of  gauze  is  placetl  in  the 
inner  angle  of  the  orbit  o^•er  the  lachrymal  sac,  in  order  to  force  this  back  into 
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its  plai'i'.  Tlic  fycluiiw  and  tlic  eyelids  arc  smeared  witli  sterile  vaseline,  and 
a  siiii}!  baiidatie  is  applied. 

Tlir  AfUr-Trc(it)iii'nt.—  Viou\  tlie  nidMient  when  the  patient  eoines  nut  from 
imder  the  infliu-nce  of  the  ana'sthctic  the  toiifiiie  shduld  receive  eonslaiit  care. 
On  the  tlay  fdllowiut;  the  oporation  the  nasal  i)aeking  is  niiinved,  ami  <>n  llie 
siTiiiul  (lay  after  the  operation  the  packinf;  is  removed  from  the  sinus,  tiie  latter 
is  washed  free  from  elots,  and  the  provisional  sutures  are  tied.  The  eye  is  washed 
(lailv  with  warm  horaeie-acid  solution,  and  the  lids  are  anointed  with  a  one-jier- 
eent  eorrosive  ointment.  ()])erative  irdema  of  the  lids  jjenerally  closes  the  eye 
for  three  or  four  days.  The  miildle  meatus  .should  l)e  watched  with  jrreat  care. 
On  the  second  day  it  shouM  lie  cleaned  out  with  forceps  and  swal).  'i'lie  nose 
is  to  lie  sprayeil  with  an  alkaline  spray  twice  a  day.  .\  part  of  the  stitches  are 
removed  on  the  third  day,  and  the  reinainileron  the  sixtii  day.  The  hea<l  hand- 
afje  is  then  replaced  by  a  cocoon.  The  patient  can  leave  tiie  hospital  in  from 
ten  days  to  two  weeks.  I'^arly  and  constant  care  of  the  middle  meatus  is  the 
|)rice  which  it  is  nece.s,sary  to  pay  for  a  successful  operation. 

If  the  ethmoidal  rejjion  ha.s  been  extensively  cleared  out  there  will  lie  ron- 
sidi'rai)le  crustiu}!  for  some  weeks  (three  to  six).  The  crustinf;  firadtialiy  <iis- 
appears  under  the  use  of  arjiyrol  (twenty-five  i)er  cent  to  fifty  per  cent).  It  may 
be  some  months  before  the  discharge  entirely  ceases.  This  is  to  be  expected, 
becau.se  the  raw  surfaces  made  by  the  operation  are  so  extensi\-e  iliat  a  con- 
siderable time  is  i-e(iuired  for  new  mucous  membrane  to  co\er  tliem  o\ii-. 

Complications. — The  smaller  tiie  sinus  and  tlie  smaiier  tiie  openint:  wiiicii  it 
is  ])ossiblo  to  make  into  the  nose,  thefireater  the  care  wiiich  it  is  necessary  to  take 
in  ofder  to  maintain  drainapie.  lilood-clot  and  tags  of  middle  tmbinate  are  tiie 
things  which  give  trouble.  If,  in  the  case  of  a  large  sinus,  it  becomes  nece.s.sary 
to  reopen  the  brow  incision  on  account  of  poor  drainage,  it  should  be  possible, 
after  irrigating  the  siiuis  for  a  few  days  and  cleaning  out  tiie  iiii<idie  meatus  more 
thoroughly,  to  close  the  sinus  again.  In  a  small  sinus,  however,  granulations 
spring  up  so  ra|)iclly  that  it  may  Ijecome  nccessarj'  to  obliterate  the  sinus  l)y 
means  of  granulatiftns.  The  complication  which  every  operator  dreads  is  men- 
ingitis from  injury  of  the  cribriform  plate.  No  work  .should  iie  done  aiimit 
the  upper  edge  of  the  septum,  becau.se  here  the  cribriform  plate  jjrojects  down- 
ward to  receive  it.  The  posterior  internal  angle  of  the  duct  of  the  sinus  is  also 
in  contact  with  the  cribriform  plate.  Therefore  no  curetting  siiould  lie  done 
in  this  region.  All  work  should  be  confineil  to  the  upjier  and  tiie  lower  jiarts  of 
the  OS  planum  and  to  the  internal  angular  proce.ss  of  tiie  frontal  ixme.  Tiie 
only  harm  which  can  be  done  in  that  region  is  the  possil)le  icmoval  of  tiie  attach- 
ment of  the  i)ulley  of  the  superior  obli(|ue  muscle.  If  tlie  lachrymal  sac  is  torn 
or  becomes  infectcnl,  the  tear  duet  becomes  blocked.  Should  this  jirove  to  be 
permanent  the  sac  will  have  to  be  extirpated,  but  the  necessity  for  this  step 
ought  not  to  be  decided  ujion  until  at  least  six  months  shall  iiave  <lapseil.     .\'o 
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probing  should  he  undertaken,  l)eeause  the  sac  has  lost  a  part  of  its  bony  wall, 
and  consequently  there  is  nothing  which  can  serve  to  guide  the  probe.  Argvrol 
(twenty-five  per  cent  to  fifty  per  cent),  dro])ped  into  the  eye  once  daily,  is  often 
of  use.  The  infection  in  the  sac  may  be  ke])t  u]i  l>y  the  condition  in  the  nose. 
If  such  be  the  case,  improvement  may  be  expected  only  as  the  nasal  condition 
improves. 

Proper  Method  of  Procedcre  ix  the  Case  of  .v  Small  Sinis. — If  the 
fi'ontal  sinus  does  not  extend  into  the  brow  far  enough  to  permit  an  opening 
to  be  made  in  the  front  wall  and  still  leave  a  bridge  above  the  innei-  end  of  the 
lim  of  the  orbit,  no  opening  should  be  made  in  the  upper  part  of  the  front  wall 
of  the  sinus,  but  the  sinus  should  be  treated  from  below.  The  internal  angular 
process  of  the  frontal  bone  can  be  taken  away  without  deformity  resulting; 
but  if  the  front  wall  of  the  sinus  just  above  the  internal  angular  process  is  taken 
away,  without  leaving  a  bridge  at  the  level  of  the  upper  edge  of  the  orbit,  notice- 
able deformity  results.  A  A'ertical  furrow  gives  gi'eater  deformity  than  a  furrow 
which  is  parallel  with  the  superciliary  ridge.  When  the  operator  does  not  know 
the  size  of  the  frontal  sinus,  either  because  the  x-ray  plate  is  poor  or  because 
he  is  without  one,  the  ethmoidal  part  of  the  operation  should  be  done  first  and 
the  location  of  the  sinus  and  its  size  determined  from  below.  The  inferior 
niethotl  of  approaching  the  sinus  can  be  used  for  exploring  the  sinus  when  the 
operator  wishes  to  find  out  its  condition.  A  normal  sinus  explored  fiom  below 
is  not  so  liable  to  infection  as  it  is  when  it  is  explored  through  the  front  wall. 

Operation. — The  operation  for  a  small  sinus  which  does  not  extend  into  the 
brow  far  enough  for  a  l)ridge  to  be  made,  is  the  operation  just  described  for  the 
ethmoidal  part  of  the  radical  frontal-sinus  operation.  AMiere  there  is  no  bridge 
to  1  )(•  left,  one  can  go  a  little  higher  than  the  internal  angular  process  of  the  frontal 
bone,  well  into  the  rim  of  the  orbit. 

Punctured  Wound  of  the  Frontal  Sinus.— In  a  simple  inmctured  wound  of  the 
frontal  sinus  the  skin  wound  should  be  cleaned.  An  ice  bag  placed  over  a  thin 
bandage  might  have  some  effect  in  stopping  bleeding  in  the  sinus.  If  symptoms 
of  sepsis  appear  the  sinus  should  be  explored  and  a  large  opening  made  clowTi 
into  the  nose.  If  it  is  not  possible  to  do  this,  the  inner  angle  of  the  floor  of  the 
sinus  should  be  removed  by  the  ethmoidal  route 

Simple  Depressed  Fracture  of  the  Anterior  Wall  of  the  Frontal  Sinus. 
— In  a  simple  depressed  fracture  of  the  front  wall  of  the  frontal  sinus,  the  bon(> 
iragments  should  be  raised  into  place  by  making  an  incision  in  the  skin  and 
insei'ting  a  small  hook  under  the  fragments.  If  this  can  be  done  without  i)en- 
etrating  the  mucous  membrane  of  the  sinus,  so  much  the  better.  .A,n  at- 
tempt should  be  made  to  prevent  the  sinus  from  becoming  filled  with  blood, 
because  the  clot  which  forms  very  readily  becomes  septic. 

Compound  Depressed  Fracture  of  the  Frontal  Sinus.— In  a  compound 
depressed  fracture  of  the  I'rontal  sinus,  enouiiii  bone  should  be  removed  to  allow 


MS  AMKltUAN    ri{A(TI('K  ol'  SllJCIiKV. 

the  .--inus  to  Ik-  wa.-ilicd  clean.  Tlifii  tlic  fragiiiciits  slioiiM  l>c  raised  into  i)la('e 
anil  the  sinus  lifilitly  pack»\l  witli  a  strip  of  fjauze  ((ivered  witli  f'aigilo  membrane. 
This  is  to  be  removed  on  the  seeond  day,  and  the  cavity  of  the  sinus  again  wasiied 
out.  Great  eare  is  nece.s.sary  in  dealing  with  the  duct  of  the  sinus,  cs])ecially 
if  it  is  a  small  one.  becau.se  the  abraded  mucous  Mieiiil)rane  of  the  duct  is  very 
likely  to  give  trouble  through  closure  of  its  lumen.  .After  the  jiacking  lias  been 
removed,  the  sinus  should  be  washed  through  the  wouml  for  a  da>'  (W  two.  If 
the  sinus  does  not  become  infected,  the  skin  opening  may  be  allowed  tiicl.i-c 
on  the  fifth  or  sixtii  da  v. 


V.  Tin:  .\iMM.ii:i»  ax.vtomv  and  tiii'.  diseases  of  tuv:  axtium. 

Anatomy.— The  antrum  is  fornietl  by  an  outgrowth  of  the  nasal  mucous 
membrane  at  the  fourth  month  of  fcrtal  life.  .\s  it  is  tlie  first  of  the  accessory 
sinu-ses  to  be  formed,  it  is,  naturally,  when  growth  is  complete,  tlie  largest.  M 
birth  it  is  of  about  the  size  and  shape  of  a  sjjlit  coflee  bean.  In  the  ailult  it  occu- 
|)ies  the  Ijody  of  the  superior  maxilla.  The  cavity  of  the  sinus  has  the  form  of  a 
pyramid:  its  bjise  lies  inward  and  makes  one  half  of  the  outer  wall  of  the  na.sal 
fossa;  the  apex  points  outward  and  ujjward  toward  the  malar  bone.  The  siiuis 
does  not  attain  any  consiilerable  size  until  the  second  teeth  begin  to  erupt. 

From  this  time  forward  it  enlarges  rai)i(lly. 
V^^"    "\ \\    \  y*/^  1         Faulty  eruption  of  the  teeth  influences  its 

/  ^     /  ^\  '       growth  marketlly. 

.,  ;____^^JI^^^\.  I  /  ■  Absence  OF  Tin;  .\\TRrM. — Thcantrum 

is  rarely  absent. 

Size. — The  two  antra  are  often  of  un- 
equal size,  but  it  is  not  common  to  lia\c 
either  one  so  small  that  it  cannot  be 
found.  (Fig.  143.)  From  the  sixth  year 
on  to  puljerty.  the  two  antra  may  en- 
.  F'"- |."-Ti'«  Figure  siiows  Inequality     lartre  uneciuallv.     Wlicii    tliis   occurs,  one 

in  till-  Sup  of  thcTwo  .\ntra,  tlic  Left    An-  b  I  .  ' 

tnim   Ik-ing  mucli  Smaller  than  the  Right.       side    of    the    hard     palate     is     lliglier    than 
(Hajek.)  ' 

the  other.  Tliis  inequality  in  the  growtii 
of  the  antra  is  a  prominent  cause  of  vomer  spurs  on  the  septum.  The  antrum 
enlarges  more  in  a  downward  direction  than  it  does  from  side  to  si<le.  The 
cubic  contents  of  the  normal  antrum  maybe  given  as  11  or  12  c.c. — tliat  is.  it 
holds  about  three  drachms  of  fluid.  In  some  instances  the  antrum  may  be 
twice  as  large  (25  c.c.).     In  such  a  case  the  cavity  may  hold  an  ounce. 

Complete  Partitions. — Complete  partitions  are  very  rare. 

Parti.vl  Partitions. — The  antrum  often  has  partial  partitions.  These 
have  generally  to  do  with  the   tooth  roots,  and  so   are  found  on   the  floor 
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of  tlic  sinus.  They  cross  the  .sinus  I'roni  side  t(j  side,  Ijeing  roughh-  parallel 
with  the  anterior  face.  These  partial  partitions  are  found  also  in  the  anterior 
intei-nal  angle  of  the  sinus,  where  the  front  wall  joins  the 
inner  wall. 

The  Relation  of  the  Teeth  T(i  the  Antrum. — In 
infancy  the  molar  teeth  are  embedded  in  the  tuberosity 
or  in  the  posterior  face  of  the  antrum.  \\\  the  rest  of  the 
teeth  are  embedded  in  the  antei'ior  face.  As  the  tuber- 
osity grows  backward  and  downward  the  molar  teeth  are 
bi-ought  into  place.  (Fig.  144.)  Owing  to  defective 
growth  of  the  tuberosity,  the  third  upper  molar,  the  wisdom 
tooth,  occasionally  erupts  at  a  vicious  angle.  Through 
faulty  ('ruption  the  anterior  teeth  are  liable  to  penetrate     backward    and    down- 

■  ,-  1  1  ,•        "ard  growtli   of  the  tu- 

tlie  antrum.      Bony  cysts  may  form  about   the  sacs  ot      berosity  of  the  antrum. 

,  ,       .  1  The  third  or  last   molar 

the.se  teeth. 

The  Walls  or  Faces  of  the  Antrim. — The  Anterior 
Face. — The  anterior  face  of  the  antrum  is  divided  into 
two  fossjp  by  the  vertical  ridge  made  by  the  canine  tooth. 
To  the  inside  of  this  and  below  the  nasal  notch  there  is  a 
small  depression  called  the  incisor  fossa.  (Fig.  14").)  The  incisor  teeth  are  below 
it.  To  the  outside  of  the  canine  tooth,  the  canine  fossa,  which  is  much  larger 
than  the  first  fossa,  occupies  the  rest  of  the  anterior  face.     Below,  this  fossa  corre- 


FiG.  144.—  DiaRrani 
to  Show  the  CluniKc-  in 
the  Position  of  tin- Molar 
Teeth  as  Tlicy  Swing 
Down  into  Place  bv  the 


is  the  wisdom  tooth. 
This  occasionally  does 
not  get  fully  into  place, 
and  erupts  in  such  a 
manner  as  to  require 
surgical  interference. 
(Keith.) 


Via.  14.5.— Right  Superior  MaxilUiry  Hone-  ii>  Si 

s]ionds  to  the  incisor  tooth,  the  two  bicuspi( 


vn  from  the  Outer  Side.      (Qnain.) 

Is,  and  the  first  molar.     The  bone 


in  the  centre  of  the  incisor  fossa  is  very  thin.  In  the  upjier  part  of  th"  anterior 
face,  an  eighth  of  an  inch  below  the  mid<llc  of  the  lower  rim  of  the  orbit,  there 
is  a  sizable  foramen  through  which  the  infra-orbital  nerve  antl  artery  reach  the 
tissues  of  the  cheek. 


].-)(l 


ami:ki('a.\  i'1!A(ti('I':  of  sihcichv. 


lie.  140— A  Sii.iiMrniiiil 
tliniuKli  till'  Anli-rior  I'liri- 
uf  till-  Aiilriiiii.  Throiiuli 
Nurh  a  raiitil  M'psis  from  a 
tm>tli  might  iiifpft  tl.f 
li.-wiu's  nf  the  chwk  at  tlie 
inner  angle  nf  the  eye  and 
»iniulnte  an  ab8re8s  of  the 
hielirynial  sae.  (Sieiir  and 
Jaeoh.) 


The  Posterior  /•'(/(<■.— 'I'lic  |in>trritir  lace  of  llir  aiiliuin   i>  tliick  and    nuiiili 

ami  I'Mils  bflow  in  a  rouiitlt'(l  in-ojcctioii  callcil  llic  liilirrdsiiy.     'I'liis  face  lias 

ft  fi'W  small  openings  for  the  posterior  dcnlftl  nerves,  wiiieh  sprin<:  I'roni  the 
superior  maxillary  nerve  as  it  bridges  across  tliesplieno- 
iiiaxillary  fos.sa.     (Fig.  147.) 

Tlie  SujH'rior  Fare. — The  sU]MTiiir  I'aee  of  the  aMtiiiiii 
makes  the  greater  pari  of  tlic  lloor  of  the  ori)il .  Like 
the  anterior  face,  it  is  thin  and  easily  iiciforateil.  Knii- 
ning  forward  in  the  midille  of  this  face  ihej-e  is  a  gutter 
forthe  infra-orhital  nerve.  Half-way  to  the  anterior  edge 
of  the  sni)erior  face  this  gutter  hecomes  a  closed  canal. 
The  Inferior  Face. — The  infeiior  face  of  the  antiuin 
is  more  of  a  thick  i-idge  than  a  fa<'c.  Il  is  tlu'  hase  of 
the  alveolar  i)rocess  and  merges  into  it.  The  alveolar 
process  supports  tht^  teeth.  The  llnoi-  of  the  antrum 
usually  oxt ends  forward  to  the  lir.-l  l)icus|iid.  ( Icca- 
sionally  the  floor  barely  co\-ers  the  three  molars. 

The  Internal  Face  or  the  Base  of  the  Antrum. — The  1  lase 
of  the   antrum,  seen  from  within  this  ca\'ity.  is  (|uadi'i- 

lateral.     Running  from  the  anterioi-  superior  angle  downward  to  the  miildle  of 

tlie])osteriorsideof  this  faciMs  an  obli(|ue  line  which  reinescnts  IheaitaclimenI  of 

the  inferior  turbinate.     (Figs.  14S,  H9,  and  I.")().)     The  attachment  of  the  inferior 

turbinate  divides  the  base  of 

the  antium  into  two  triangles 

— an  upper  triangle  which  is 

opposite  the  middle  meatus, 

and  a  lower  triangle  which  is 

opl)osite  the  inferior  meatus. 

In  the  anterior  su])erior  part 

of  I  he  upper  t  riangle  is  .sit  uat  ei  1 

the  drainage  opening  of  the 

sinus  —  the     ostium.      From 

tiip  ostium  i)ackward  the  rest 

of  this  triangle  is  membra- 
nous.     The    antrum    drains 

iiest  when  the  person  is  lying 

down  and  the  head  is  resting         i'> 

..         •  ,  ,         ,  .    ,  •!"•  Inner  .-SKlc-.      ((inain.l 

on  it.s  Side.      In  the  upright 

position  of  till-  body  the  antrum  can  be  made  to  drain  l.y  ixmling  llie  head 

forward  and  sharply  to  the  opposite  side. 

A  cunnte  pa.s,se(l  into  the  no.se  through  the  ostium  would  strike  the  bottom 
of  the  ethmoidal  labyrinth.     (Figs.  67  and  7.").)     If  it  should  be  carried  directly 


rrc^ "'" 


Right    Superii.r   Maxillarv    Ki.i 
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backward  thrmifih  tlic  uijper  pail  ofthciiicinljranous  area  of  the  superior  I riangk' 
it  would  strike,  in  order,  the  etluiioidal  hulla,  the  po.sterior  eells,  and  then  the 
front  wall  of  the  siihenoidal  sinus.     In  the  anterior  i>art  of  the  inferior  triangle 


Fig.  148.— Sagittal  Scctinn  of  the  Facial  Portion  of  the  Skull.     This  section  show.sthp  iiinrTwall 
of  till'  antrum  and  the  speno-maxillary  fo.s.=a.      (Quain.) 


(See  page  ITS.) 


lleiiibramms  area 


y^%>^.A^ 


Ostium  with  a  fold 
of  nuicous  mem- 
brane back  of  it. 


Swelling  made  by 
the  lachrymal 
canal. 


bill-  ..f  the  attaihiiient  uf  the  inferinr  turbinate. 

Fic;,   149.— Tlie  Inner  Wall  or  Base  of  the  Antrum  as  Seen  from  within  tlie  ('a\ity.      (Original.) 
(Tliree-fourths  natural  size.) 

there  is  an  ol)li(|ue  swelling  made  by  the  projection  outward  of  the  lachrvmal 
canal.  In  front  of  this  the  wall  of  the  antrum  is  thick,  becaa^e  at  this  jioint 
it  is  made  by  the  thick  root  of  the  asct^nding  process  of  the  superior  maxilla. 


.\mi;ki(an  pij.u'TK"!':  of  sitic.kry, 


iShadow  given  by  the  attachment  of  the  inferior  turbinate. 


Yin.  150— Thi-  Inni-r  Wall  of  tin-  Aiilpuin  lus  S.h-ii  from 
witliiii  IlicCavity.  (Urif:iiiul.)  (Toiir-fifllisiiaturalsizc.) 


Ill  a  lim-kwiuil  ilircction  from  llic  laclirvinal  duct  tlic  wall  nt  the  intninr  iriaii- 

plf  f!;ro\vs  tliiii.  fsiK'cially  at  its  u|iimt  limit  dose  to  tlic  allacliiiirin  of  the  inlirior- 

turliinati'. 

Till-  Inlerual  Fnrc  oj  the  Base  of  the  Antrum  Seen  from  the  Xosc. — ].< lokci I  a i  In  mi 

tlifiiost' till'  internal  face  of  the  antrum  is  seen  to  eonstitiite  the  outer  wail  ol  the 

inferior  meatus  ami  the  lower  half 
of  tlic  outer  wail  of  tlie  miildle 
meatus.  The  inferior  turbinate 
runs  hoiizontally  aei'oss  the  lower 
pari.  Themiilille  turiiinale  hiWes 
theuiijier  part.  ( i'ijr.  lol.i  When 
this  is  removed  the  markinfjs  on 
the  upjK'r  part  of  tiic  inner  wall 
of  the  antrum  ran  he  seen.  These 
are  the  lower  end  of  the  unciform 
groove,  with  the  ostium  hidden  in 
it,  anil  tli(^  memliranous  area  of 
the  inner  wall,  whieh  extends 
haekward  from  this.  Beginning  at 
its  u]>])er  limit,  and  overhanging 
the  upper  eclgc  of  the  innei-  wall, 

is  the  etlunoidal  labyrinth.      The  membranous  area  of   the  inner   wall,  theic- 

fore,  can  lie  used  a.s  an  approach  to  the  ethmoidal  cells. 

Thk  Ixtkhiok  of  thf;  Anthim.— The  dental  nerves  sjiring  from  tlw  infia- 

orbitai  nerve  as  it  runs  partly 

in   the  floor   of   the   orbit  and 

partly  in  tlie  roof  of  the  antrum. 

(Fig.  l.'>2.)     Small  channels  for 

these  nerves  run  in  the  posterior. 

the  outer,  and  ijic  anterior  walls 

of  the  antrum.     From  the  an- 
terior part  of  the  roof  of  the 

antrum  the  canal  for  the  infra- 

orl)ital  nerve  projects  down  into 

the  sinus  like  a  ridge.     The  rib 

inaiie  by  the  projection  of  the 

canal  for  the  nerve  is  often  .so 

,  .1      .  ••     1      ,        cr  1         •  1  "■     l'«l.      Tiw  Mf-mliranous  .\r.a  of  tlic  niiicr  \\nll  of 

large  tliat  it  shuts  oti  a  pocket  in        r\w  .Vnlnmi  a.s  Seen  from  within  llio  Nasal  Cavity.   (()ri),'i- 

the  superior  internal  angle  of  the     ""''    (■'"''""'-f""^"'-' "«t"rai  si^,..) 
antrum.     (Figs.  l.'i.3  and  ]'-A.)     This  may  connect  with  the  main  cavity  only 
by  a  small  opening.     Tlie  floor  of  the  .sinus  is  often  irregular  from  t  he  project  ion 
upward  of  the  tooth  roots.     At  times  a  tooth  root  is  naked  in   the  antrum. 
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The  lowest  ]«i1  of  the  antrum  is  liack  of  tlic  second  molar  tooth,  for  at  this 
point  tile  floor  (lips  down  into  a  ])()eket.  The  floor  of  the  antrum  is  tiiickest 
over  the  bieusjiid  teeth.  .\t  this  i)laee  it  may  measure  as  much  as  half  an  inch 
in  thickness.     The  thickness  of  the  floor  is  rarely  less  than  a  quarter  of  an 


1(1  Division  of  the  Fiftli  Nerve  (superior  maxillarv).    1'he  diasram  slions  the 
nerve  supply  of  the  antrum  and  the  palate.      (Quain.) 


Fic.  1.5.3. 

Fig.  153.— Transverse  Section  of  tlie  Skull.  Sliowing  the  .\iiterior  Half  of  the  .Xntruni  (as  seen 
from  behind).  The  rib  seen  on  the  posterior  surface  of  the  anterior  wall  is  caused  by  the  downward 
projection  of  the  superior  maxillary  nerve.  In  the  upper  part  of  the  inner  wall  the  ostium  can  be 
recognized,  and  below  this  the  swelling  made  by  the  lachrymal  duct  stands  out  prominently.  The 
drawing  shows  also  how  an  instrument  pa-ssed  upward  and  inward  through  the  ostium  of  the  antrum 
enters  the  ethmoidal  labyrinth.      (Original.) 

Fin,  154. — A  Drawing  to  Show  the  Foss:r  Made  in  the  Floor  of  the  .Vntrura  by  the  Upward  Projection 
of  the  Tooth  Roots.     The  deepest  part  of  the  antrum  is  beliiml  the  molar  teeth. '    (Sicur  and  .lacob.) 

inch  unless  it  is  atrophied  from  the  loss  of  the  teeth.  In  such  cases  it  may  l)e 
as  thin  as  paper.  The  Hoor  of  tlie  iioi-mal  antrum  is  always  about  a  (juarter  of 
an  inch  below  the  Hoor  of  the  nasal  cavity. 

Narrowing  of  the  Antrum. — The  antrum  may  be  diminished  in  size  by 


l.VI 
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I'n;.  \r>5.-  NnrrowinKof  llic  Antrum  by  lii- 
tnirtiniMir  tlif  Anterior  WulU'iiuxcil  by  i\  Dcip 
<  iininr  Fnssu.     (Sipiir  anil  Jiicob.l 


am>l  ill  ilfvcl()i)iiii'nt.  I)y  rftracticii  of  tlic  caMiiic  fossa. or  liyoiitwanl  cnlartrc- 
iiiont  of  the  infi-rior  or  iho  niidillc  incatus.  I  Fif;.  I.mJ  Tlic  wliolc  aniial  wall 
may  Inilfii-  out\var<l  or  llic  (nilartjciiiciit  may  lie  coufiiu-d  to  cillicr  incatus.  i  l'i<;. 
l.">(i.)    WluTi-  llic  antral  wall,  uiulcr  tlic  inferior  (url)iiiatc,  hiilgcs  (iiiiwanl,  tlic 

roots  of  tlic  teeth  may  appear  in  tiie 
nose.  A  hint  as  to  thi- .size  of  the  anlniiii 
can  he  .uaiiird  liy  placing  tlic  ciiij  of  ihe 
forcliuiicr  in  tiie  canine  foss;i.  If  tiiis  is 
fouml  to  he  licep  llic  antiiini  is  small. 
A  r  ~  Ih/  l!Ni.Ait(;KMi:Nr    m      in:;    .Vntiu m. — 

1   \  ^Pi  'hhc  antrum  is  often  inci-cascil  in  size  hy 

the  fact    that   prolon<;ations  e.\tenil  from 
it  in  ililTcrcnt  directions. 

I,  Thi  Orlnliil  I'roIoiKjalioii.  (I''i-;. 
I.")7.i  .\  prolomral  ion  often  rises  from 
the  main  ca\ity  of  the  antrum  into  the 
hase  of  the  asccndin.i;  i)rocc.ss  of  tin'  su- 
jierior  maxilla.  This  is  called  the  or- 
bital prolonjiation.  ^\'hen  it  is  larjiethc 
crescent  of  liiiht  obtained  on  ti'ansillu- 
minatin<;  the  antrum  is  increasc(l  in  size. 

2.  The  Malar  Prolougaliou. — The  malar  prolongation  is  a  proloufiation  of  the 
apex  of  the  sinus  into  tiic  malar  jjroce.ss  of  the  superior  nui.xilla. 

3.  Till'  Alveolar  Proloiifinlion. — AVhen  tln'  lloor  of  the  antrum  sinks  below  llic 
h'vcl  of  llic  iia.sal  cavity  more  than  a 
<Hiarlerof  an  inch,  the  increase  is  called 
an  alveolar  prolongation. 

4.  The  hijerior  Pnlaliiie  Proloiiga- 
liiiii.  (l'"i<c.  b")S.) — From  the  Hf)or  of 
the  antrum  a  ])roloiif;ation  may  extend 
toward  the  middle  line  in  the  .sub- 
.'itance  of  the  hard  i)alate.  Through  a 
l)rolongation  of  this  kind  pus  from  the 
aiilruin  has  been  known  to  discharge 
into  the  roof  of  the  mouth. 

5.  The  Stijjerior  Palaliiie  Proloiiija- 
linu.  (Fig.  loO.) — The  posterior  upper 
inner  angle  of  the  antrum  may  be  extendcil  toward  the  sphenoidal  .simis. 
This  prolongation  may  rea<'li  the  front  wall  of  the  sinus.  In  such  cases  the  thin 
partition  between  the  antrum  and  the  ,si)lienoid  could  rcailily  be  broken 
down  by  the  necrosing  action  of  ])us. 

Thk  IS'krvks  ofthk  Anthim.— The  infra-orbital  nerve  runs  in  the  roof  of  lh( 


Fig.  I.'je.—Two  Specimens  i,f  tl.i'  .\ntnim. 
(Ilajek.)  1.  In  tlii.s.speeimen  tlie  antrum  is  nar- 
roweil  by  the  l>ulf;inK  iiutward  of  tlie  outer  «all 
of  tlie  nasal  fossa  below  the  inferior  turbinate.  In 
cases  of  this  kind  the  roots  of  the  teeth  may  at 
limes  be  seen  projeetintr  upward  int(»  the  floor  of 
theno.se.  2.  In  this  specimen  the  antrum  is  nar- 
rowed by  the  bulginf;  outward  of  the  outer  wall  of 
the  noso  above  the  inferior  turbinate. 
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antnun,  and  its  branches,  the  dental  nerves,  run  inside  tlie  antrum  on  the 
different  walls,  reaching  in  this  way  the  teetii.  Hianclies  of  .Meckel's  ganglion 
come  to  the  antrum  from  the  .spheno-inaxillar}-  fossa.  There  i.s  a  very  rich 
connection  between  the  nerves  of  the  antrum  and  the  nerves  of  the  orbit.  A 
branch  nerve  runs  to  the  optic 
nerve,  another  to  the  lenticular 
ganglion,  and  a  third  to  the  exter- 
nal rectus  muscle.  .\  branch  con- 
nects with  the  inferior  maxillary 
nerve.  The  laclu-ynial  ner\-e,  the 
nerve  of  the  eyehds  and  of  the 
lachrymal  sac,  has  a  branch  running 
to  it  from  the  antrum.  A  further 
branch  connects  with  the  facial 
nerve  and  helps  to  sujjply  the  or- 
bicularis muscle  of  tiie  lids.  These 
numerous  anastomoses  show  how 
readily  disease  of  the  antrum  can 
affect  the  eye. 

The  Arteries. — The  arteries  of 
the  antrum  are  the  spheno-palatine,  the  infra-()ri)ital,  anil  the  facial. 

The  ^'Elxs. — The  veins  of  the  antrum  drain  posteriorly  through  the  back 
wall  into  the  spheno-maxillary  fossa.     Anteriorlj'  they  drain  through  the  front 


Fig.  157. — Orbital  Proloncation  of  tlic  .\ntnini. 
(Sieur  and  Jacob. »  The  prolongation  in  this  ca.'^e  i.-^ 
nearly  shut  off  from  the  rest  of  the  antrum  an<l  eom- 
municates  with  it  by  a  small  oval  openinp  at  the  bot- 
tom. The  drawing  shows  two  small  transverse  parti- 
tions in  the  floor  of  the  antrum.  This  is  the  place 
wliere  partial  partitions  commonly  occur. 


Superior  palatine 
prolongation 


Fio.   15S.— Inferior  Palatine  Prolongation  of  tlie  .Viitnim.      (Hajek.1 

l-ic.  159. — The  Drawing  Shows  a  Prolongation  of  the  .Vntruni  at  Its  Posterior  Superior  Internal 
Angle.     This  prolongation  may  extend  to  the  front  face  of  the  sphenoidal  sinus.      (Sieur  and  Jacob.') 


face  into  the  facial  win.     Through  the  facial  vein  the  venous  blood  reaches  tlie 
cavernous  sinus. 

The  Ly.mpij.vtics. — The  lymphatics  of  the  antrum  are  connected  with  the 
intracranial  lymphatics.  The  chief  trunks,  however,  empty  into  the  large 
lymph  nodes  placed  on  the  front  of  the  bod}-  of  the  axis  in  the  upper  part  of  the 
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pharynx.  Still  other  iyiiiiihatic  tiunks  join  the  nodes  in  llic  sulm 
repioii  and  the  hyoid  lymph  nodes. 

TnK  Mrrois  Mfmhuaxk. — The  inueous  iiieiuhrane  is  coniiMKcd  ot  il 
three  layers.  The  first  is  eiliated  eoluinnar  eiiitiicliuin.  tlie  seeond  layi 
siibtniicous,  and  the  third  and  innermost  is  the  periosteal  layer.  The 
membrane  readily  becomes  (vdematous  and  i)i)lyi)t)id. 

AccKssdKY  (IsTi.v.— The  tail  of  the  iineiforni  process  of  the  etliinoii 
stiffens  the  membranous  area  of  the  inner  wall  of  the  antrum,  lias  a 
of  branches.  Between  any  of  the.se  the  mucous  membrane  may  fail  to 
and  thus  give  rise  to  an  additional  upenint;  into  the  antrum.     In  this 
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Common  wall  1>p1  ween  posterior  ethmoidal 
cell  nnci  front  face  of  the  sphenoid. 


Iront  face  of  sphen 


Kthnioicial  overhang. 


l"l<j.   lfi<).  — Drawiiic   u 
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acccs.sory  ostium  is  formed.  .\ii  accessoiy  ostium  is  not  strictly  |iathol()!j;ical 
and  is  (|uite  common.     It  is  t'oiiiid  in  fully  ten  jx'r  cent  of  cases. 

Thk  Kth.\U)1I).vl  Ovkuhaxo. — From  the  ostium  backward  tlie  lower  side  of 
the  ethmoidal  pyramid  overhangs  the  antrum  along  the  inner  edge  of  the  u)iper 
wall.  (Fig.  160.)  This  overhang  may  amount  to  a  full  quarter  of  an  inch. 
(Figs.  If.l  and   102.) 

Pathology.  -At  iTio  Im-l.\mm.\ti()N  ok  tiik  Antkim. — Acute  inliammation 
of  the  antrum  generally  occurs  as  a  direct  extension  of  an  acute  coryza  or  as 
an  outcome  of  influenza.  Occasionally  it  follows  one  of  the  exanthemata  or 
pneumonia.  It  may  be  caused  also  by  any  of  the  acute  or  chronic  |)rocesses 
which  are  common  about  the  teeth.  At  times  osteomyelitis  of  the  alveolus,  from 
tertiary  syi)hilis,  produces  an  acute  infection  of  the  antrum.  Foreign  l>odies 
in  the  antrum  and  packing  of  the  no.-^e  after  nasal  ojierations  are  also  occasional 
causes  of  acute  trouble. 

At  autopsy  it  is  rare  to  fiml  di.-<ease  of  the  antrum  due  to  the  teeth.  Zucker- 
kandl  found,  in  'M)  autojisies,  only  1  case;  Fraenkel  found  2  in  146  autopsies. 
Clinically,  the  connection  can  be  proved  to  exist  in  a  larger  iiro])ortion  of  cases. 
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Thus  Ch'ucnwald,  out  of  98  cases  which  came  umler  his  observation,  fouml  14 
in  wliich  the  antrum  disease  was  due  to  the  teeth;   Hajek,  13  out  of  200. 

Symptoms. — There  is  pain  over  the  affected  antrum,  and  this  pain  radiates 
to  the  forehead  and  to  the  temple.  It  may  also  be  localized  about  the  teeth  or 
in  the  depth  of  the  orbit.  Sometimes  there  is  an  oedematous  swelling  of  the  cheek 
or  of  the  eyelids.  The  e3'e  weeps  and  is  sensitive  to  light.  The  nose  is  more 
or  less  blocked,  and  the  sense  of  smell  diminished  or  abolished.  A  purulent  or 
bloody  secretion  is  found  in  the  middle  meatus  anil  on  the  floor  of  the  nose. 
In  acute  cases  it  seldom  has  a  bad  otlor  e.xceiit  in  those  in  whicli  the  antrum 


Fio.   161. 


Fig.   162. 


I'lc.  161. — Straight  Probe  Passed  from  the  Frontal  Sinu.s  through  the  Naso-frontal  Duct  and  into 
the  .Viitrum  by  tlie  O.stium.  This  can  be  done  in  fifty  per  cent  of  the  cases.  The  experiment  show.s 
tluit  tlie  antrum  is  the  natural  reservoir  for  the  frontal  sinus.      (Sieur  and  .Jacob.) 

Fig.  162. — Paraffin  Cast  of  the  .\cce.ssory  Sinuses  and  the  Ethmoid  Cells,  Showing  How  the  Antrum 
is  a  Natural  Reservoir  for  the  Frontal  Sinus  and  the  Anterior  Ethmoidal  Cells.     (Sieur  and  Jacob.) 


disease  originates  in  the  teeth.  The  discharge  may  flow  continuously  or  it  may 
come  in  outbursts,  with  great  relief  of  the  symptoms. 

Usually  the  general  symptoms  are  slight.  There  may,  however,  l)e  chills 
and  fever,  with  the  ordinary  symptoms  which  accompany  these. 

Diagnosis. — Where  the  symptoms  are  of  a  typical  character,  such  as  those 
just  given,  the  diagnosis  is  easy.  Transillumination  shows  the  affected  antrum 
to  be  dark.  Tlie  .r-ray  furnishes  much  more  valuable  information  than  does 
transillumination.  It  .shows  whether  the  antrum  is  diseased  alone  or  whether 
the  frontal  sinus  and  the  ethmoidal  region  are  involved  as  well;  it  also  gives 
the  relation  of  the  tooth  roots  to  the  antrum.  The  diagnosis  of  disease  of  the 
antrum  can  be  made  positive  only  by  washing  pus  from  this  sinus,  eitlier 
through  the  ostium  or  through  an  opening  made  by  puncturhig  into  it  from  the 
inferior  meatus. 

Treatment.— In  mild  cases  the  middle  meatus  should  be  kept  dilated  by  the 
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use  of  atln-naliii  oil,  and  tlii'  nosi-  clcaMctl  jicriodic  ally  with  some  alkaline  wash. 
In  scvi-rcr  t-ascs  Iho  cavity  of  the  antiuni  sliould  ix'  washed  out,  prcfcrahly  liy 
!i  catht'tcr  introduced  into  the  sinus  under  the  inferior  turl)inate.  A  solution 
of  arfryrol  (twenty-five  ju-r  cent  to  fifty  per  cent)  can  be  used  if  the  syiii|iioiiis  do 
not  clear  up  readily.  The  condition  of  the  teeth  should  he  ascertained  at  the 
very  heniiuiinp.  If  the  teeth  are  involved  the  dentist  .should  be  urj^ed  to  take 
radical  measures  with  them,  sparing  neither  britlgework  nor  crown.'?. 

I'niijnosis. — Most  cases  of  acute  infection  of  the  antrum  sjjeedily  get  well. 
The  time  varies  from  three  to  six  weeks.  Simple  operative  measures  are  sutli- 
cieiit.  Rarely  is  it  necessary  to  do  more  than  to  remove  the  anterior  end  of  the 
middle  lvn-l>inate  ami  to  estalilisli  a  drainage  opening  into  the  inferinr  meatus. 
One  or  two  thorough  washings  of  the  antrum  may  be  all  the  treatment  that  is 
rei|uired. 

CiiDiiilicationx. — There  have  l)een  reported  cases  of  acute  disease  of  the 
antrum  in  which  there  were  severe  eye  co'ni)licati()ns.  such  as  exophthalmos 
from  .swelling  of  the  orbital  tissues  l)ack  of  the  globe,  teniijorary  anililynpia  fiom 
pres.sure  upon  the  o])tic  nerve  and  the  central  artery  of  the  retina,  and  (inajly 
orbital  abscess.  In  the  majority  of  the.se  severe  cases  the  teeth  were  the  starting- 
point. 

DKNTiciiciiors  Cysts.— Dent igerous  cysts  are  cysts  which  foiiii  almvit  the 
anterior  tooth  roots.  They  are  paiidcss  and  lead  to  a  swelling  in  the  canine  fossa 
which  finally  obliterates  it.  In  long-standing  cases  there  is  a  swelling  in  the 
roof  of  the  mouth.  .Vn  .r-ray  jilate  shows  that  the  ca\ity  of  the  antrum  may 
l)e  invadetl  ami,  in  some  ca.-^es,  almost  rejjlaced  by  the  cyst.  The  .interior 
wall  of  the  cyst  crackles  undei'  th(>  finger.  This  wall  may  break  down  and  the 
nuicoid  contents  of  the  cyst  be  di.scharged.  Examined  at  such  a  time  the  cavity 
of  the  cyst  is  found  to  be  connected  with  a  tooth  root.  The  cavity  usually 
iK'comes  infected  and  from  this  time  on  discharges  pus. 

Trciilmcnt. — The  front  wall  of  the  dentigerous  cyst  should  be  bidken  ilown 
and  the  cavity  packed  until  it  becomes  obliterated.  The  walls  of  the  cyst 
undergo  involution  as  the  i)roce.«s  of  granulation  i)roceeds.  The  .size  of  the  cyst 
anil  the  [irogre.ss  of  the  involution  can  be  followed  by  ])acking  the  cavity  at 
intervals  with  gauze  imjiregnated  with  subnitrate  of  bismuth,  and  by  taking 
an  j--ray  plate  of  the  region.     (See  also  page  196.) 

Foreign  Bodies  ix  the  Antrum. — Foreign  bodies  in  the  antrum  are  not  a 
very  rare  cause  of  chronic  suppuration.  The  commonest  foreign  bodies  are 
particles  of  vomitus  and  fillings  from  the  teeth. 

Trealmenl. — The  relief  of  such  ca.scs  by  treatment  is  A-ery  striking.  A  good- 
sized  cannula  is  introduced  into  the  sinus  through  an  oix-ning  made  under  the  in- 
ferior tm-binate,  and  the  cavity  is  forcibly  washed  by  means  of  a  powerful  syringe. 
A  single  forcible  washing  is  often  sufficient  to  clean  the  antrum  and  to  prevent 
the  re-fonuation  of  pus.     .\fter  a  forcible  irrigation  it  is  not  always  possible  to 
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(Ictri'iiiiiic  the  nature  of  the  foreign  l)ody  from  the  inspection  of  tiie  water  used 
in  the  injectidn,  l)ut  it  seems  that  a  foreign  body  of  some  kind  must  have  been 
l>resent,  from  tlie  fact  that  forcible  washing  is  required  to  clear  up  a  ease  of 
this  character.     Gentle  irrigation  will  not  accomplish  it. 

Mucocele  of  the  Antrum. — Mucocele  of  the  antrum  is  rare.  As  in  the 
case  of  the  other  sinuses,  mucocele  of  the  antrum  leads  to  painless  dilatation  of 
tiic  ant  nun.  This  shows  itself  by  an  inward  bulging  of  the  membranous  area 
(if  the  inner  wall  and  by  a  thinning  and  outwaril  bulging  of  the  anterior  wall. 
In  ilcntigerous  cysts  the  anterioi'  wall  (if  the  antrum  likewise  becomes  thin  and 
is  pushed  forward.  The  cavity  of  the  antrum  is  invaded  also.  Such  cases  might 
easily  pass  for  cases  of  mucocele  of  the  antrum.  It  is  [irolmble  that  in  the  ma- 
jority of  the  so-called  cases  of  mucocele  of  the  antrum  there  were  merely  cysts 
of  the  antrum. 

Chronic  Inflamm.\tion  of  the  Antrum. — Acute  inflammation  of  the  an- 
trum, in  all  cases  in  which  the  teeth  are  the  cause  of  the  infection,  is  liable 
to  turn  into  chronic  inflammation.  Examinations  by  means  of  the  .r-ray  arc 
constantly  showing  that  in  many  cases  the  disease  is  due  to  infection  from  the 
frontal  sinus  or  from  the  ethmoidal  cells. 

Symptoms. — Some  patients  seem  to  be  so  tolerant  that  chronic  disease  of  the 
antrum  is  discovered  only  by  the  routine  examination  of  the  nose.  In  most 
cases,  however,  there  is  pain  over  the  brow  or  in  the  temple.  There  may  be 
pain  over  the  antrum  itself  and  tenderness  on  pressure  in  the  canine  fossa. 
The  teeth  may  feel  as  if  they  were  too  long  or  they  may  ache.  Often  the  patient 
is  conscious  of  a  bad  smell  and  a  bad  taste.  The  odor  is  perceptible  to  the 
examiner.  When  such  an  antrum  is  washed  out  the  foul  odor  is  markeil.  A 
temporary  codema  of  the  cheek  or  of  the  eyelitls  may  occm'.  The  chief  com- 
plaint of  many  i)atients  is  intense  neuralgia  of  the  trifacial  nerve.  The  symp- 
toms increase  in  severity  as  the  antrum  fills  up  and  during  the  exacerljations 
of  the  inflanunation. 

In  cases  without  exudate,  as  well  as  in  cases  where  the  secretion  is  only  serous, 
the  typical  symptoms  fail.  The  case  of  Noltenius,  where  the  patient  complained 
only  of  excessive  flow  of  water  from  the  nose,  comes  under  the  head  of  chronic 
disease  of  the  antrum  with  atypical  symptoms.  In  chronic  disease  of  the 
antrum,  therefore,  most  of  the  symptoms  are  due  to  the  presence  of  pus  in  that 
cavity. 

The  classical  symptoms  of  chronic  suppuration  in  the  antrum  arc:  Pus  in 
the  nose;  thinning  of  the  walls  of  the  antrum  to  such  an  extent  that  the  finger 
placed  in  the  canine  fossa  feels  the  anterior  wall  crackle  beneath  its  pressure; 
swelling  of  the  cheek  from  infection  of  the  soft  parts;  increase  in  the  flow  of 
])us  when  the  patient  bends  his  head  strongly  forward  and  toward  the  well 
side ;  and  infra-orbital  neuralgia.  One  or  more  of  these  symptoms  are  generally 
present,  but  .seldom  all  of  them. 
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/>i(;(/;/«.vi'.v.— If  a  patient  coiiiiilaiiis  tlial,  on  licmlini;  tlic  licail  lorwaiW,  pus 
or  Itlooily  llnul  runs  out  of  tlic  nosi';  ami.  furtluT,  if  hv  states  tiiat  lie  notices  a 
had  otlor,  tlie  diapiosis  of  disease  of  the  antrum  can  he  inaile  with  considerahle 
confidenee.  There  may  \><\  in  addition,  tenderness  at  (lie  hase  uf  the  asceiidiiif; 
proeesj;  of  tlie  superior  maxilla,  hut  ilisea.se  of  theethmnidal  icils  ^^ives  I  lie  same 
sipii.  Of  all  the  sinuses  the  antrum  should  he  susix'ctid  lirst.  and  wiieii.  ;is  tlie 
result  of  an  examination,  it  is  found  that  the  sinus  is  apparently  normal,  we 
shoulil  not  yield  too  ea.sily  to  this  helief,  hut  should,  if  the  symiitoms  persist, 
institute  a  further  and  more  eareful  examination.  Puncture  of  the  antrum  is 
the  surest  method  of  makinp  a  diajinosis  of  disease  of  this  sinus.  Whenever  the 
patient  complains  of  a  had  odnr.  puncture  of  the  aiitruiii  sliouM  he  a  routine 
practi<-e. 

I'pon  direct  examination  pus  is  seen  in  the  middle  iiiealus,  on  the  inferior 
turhinate.  and  on  the  floor  of  the  nose.  Posterior  rhinoscopy  shows  |)us  on  the 
posterior  end  of  the  inferior  turhinate.  Fraenkel's  test  for  detectini;;  pus  in  the 
aiiiruiii  i>  made  in  the  foliowiufi;  manner:— The  nose  is  lirst  tlmiDUtilily  cicaiied. 
Then  the  heatl  is  hent  strongly  forward  and  turiie(|  to  one  side,  so  liuit  llii' 
diseased  antrum  is  uppermost.  .After  a  short  lime,  if  the  antrum  is  diseased, 
pus  drops  or  Hows  from  the  nose:  m'.  if  it  does  not  actually  How  from  the 
nose,  it  may  he  found  in  the  middle  meatus  hy  jilacing  the  patient  ajiain  in 
an  uprifih*  position.  .MisoUite  proof  of  the  presence  of  pus  in  the  aiitiuniis 
ohi.ained  when  we  actually  see  it  How  alonj;  a  prohe  llial  has  heen  introduced 
into  t he  sinus,  oi- from  the  free  end  of  a  cathetei-  that  has  similarly  heen  intro- 
duced, or  in  the  water  that  escapes  from  the  sinus  when  it  is  iirifialeil. 

Catheteriziiifi  the  .\nlrum. — The  drainajie  openinj;  of  the  antiuin  lies  in  the 
unciform  jEjroove  in  the  outer  wall  of  the  lower  anterior  part  of  the  middle  meatus. 
It  is  an  inch  and  a  half  from  the  posterior  edire  of  the  alar  cartilaf!;e.  In  order 
to  catheterize  the  sinus  a  small  Eustachian  catheter  is  hent  at  a  right  anj^le  at 
a  point  a  little  h'ss  than  half  an  inch  from  the  lip.  The  instrument  is  introduced 
to  the  outside  of  the  middle  turbinate  in  the  lower  anterior  i)art  of  the  middle 
mejitus,  and  the  point  is  turned  outward  afjainst  the  memhranous  wall  of  the 
antrum  in  the  region  of  the  ostium.  When  the  niidiUe  meatus  is  roomy  the  point 
of  the  catheter,  when  moved  forward  and  hackward,  will  in  many  cases  f.ill 
into  the  ostium.  Hut  if  the  opening  is  not  readily  found,  the  catheter  can  he 
forced  through  the  memhranous  area  hy  pressure.  This  is  somewhat  painful, 
but  often  it  is  the  only  way  hy  which  access  to  the  antrum  may  he  gained.  If 
force  must  be  used  it  i.s  better,  under  the  circumstances,  to  emjiloy  a  catheter 
which  has  a  cutting  point.  Very  often  the  middle  meatus  is  .so  narrow  that  the 
surgeon  cannot  manijailate  the  catheter  freely  enough  to  find  the  ostium.  In 
such  cas<>s  the  anterior  end  of  the  middle  turhinate  should  he  removed. 

Treatment  of  Chronic  Supptiratioii  of  the  Antrum. — Before  treatment  of  chronic 
."uppuration  in  the  antrum  is  undertaken,  the  j--ray  plate  should  determine  the 
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contlitiou  of  both  the  etliiiioithil  lahyrhith  ami  tlie  frontal  sinus,  ami  it 
should  also  show  whether  or  not  tooth  roots  project  into  the  antrum,  or 
whether  there  is  a  foreign  body  in  the  cavity.  It  is  useless  to  treat  an  antrum 
which  is  acting  as  a  reservoir  for  the  frontal  sinus  unk-ss  we  hrst  deal  wilii  tiie 
sinus  above. 

Removal  of  the  Anterior  luid  of  the. Middle  Turlmiate. — The  lii-st  stepin  tiio 
treatment  of  chronic  supjiuratiun  of  the  antrum  is  to  clear  tlu,'  middle  meatus, 
so  that  the  antrum  will  drain  freely.     To  accomplish  this, 
all  poly])i  are  removed,  and  also  the  anterior  half  or  all  of 
tlie  midille  turbinate  as  well. 

Hut  little  can  be  accomplished  by  treating  chronic 
disease  of  the  antrum  through  the  middle  meatus,  even 
if  the  ostium  is  enlarged  by  the  removal  of  the  mem- 
branous area  which  adjoins  it.  The  opening  is  too  liigh 
for  efficient  drainage. 

The  Routes  by  irlucli  the  Antrum  Can  be  Entered. — 
a.  Route  through  the  .Middle  ^leatus. — The  probe  is 
entered  in  the  miildle  meatus  in  the  manner  described 
above  in  the  i)aragraph  relating  to  catheterization  of  the 
sinus.  If  the  antrum  is  full  and  the  membranous  area 
is  bulging  into  the  meatus,  the  [jrobe  at  once  breaks  its 
way  into  the  antrum  and  there  is  a  gush  of  pus.  If 
this  iloes  not  happen,  the  point  of  the  jjrobe  is  mo^'cd 
forward  anil  backward  and  then  upward  and  downward 
until  the  ostium  of  the  antrum  is  found.  If  this  is  not 
found  readily,  a  little  force  will  often  send  the  probe 
into  the  antrum.     Rather  than  search  a  long  time  for  the 

ostium  it  is  better  to  use  a  sharp-edged  cannula  and  to  cut  an  oi^eiiing  through 
the  niendiranous  area  at  once.  A  wide  opening  can  be  torn  in  the  mendjianous 
area  by  using  Hajek's  hook.     (Fig.  163.) 

b.  Entering  the  .\ntrum  through  the  Inferior  Meatus. — The  antral  wall  along 
the  attachment  of  the  inferior  turbinate  is  very  thin,  and  advantage  is  taken 
of  this  fact  for  both  exploratory  and  therai)eutic  [nu'ijoses.  The  techniciue  of 
making  an  opening  in  the  wall  of  the  antrum  at  this  point  is  as  follows: — The 
lower  part  of  the  inferior  meatus,  between  the  inferior  turbinate  and  the  wall  of 
the  antrum,  should  he  wcU  cocainized.  A  spot  is  chosen  half-way  back  on  the 
inferior  turbinate,  and  at  this  point,  high  up  between  the  turbinate  and  tiie 
outer  wall  of  the  nose,  as  near  the  attachment  of  the  tm-binate  as  possible,  a 
curved  trocar  and  its  cannula  are  forced  upward  and  outward  into  the  antrum. 
(Fig.  1(U.)  The  wall  of  the  antrum  is  so  thin,  at  tliis  iioint,  that  the  trocar 
should  enter  the  antrum  easily  and  without  causing  nuich  pain.  In  a  \-ery 
small  percentage  of  cases  (three  per  cent  or  four  per  cent)  the  walls  of  the  an- 


FiG.  163.— Sliarp-pointcd 
Cannula;  (riglit  antl  left) 
for  Entering  the  .Vntrum 
through  tlie  Membranous 
Area  of  the  Middle  Meatus. 
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iniiii  arc  tliick  from  llic  presence  of  a  rudiiiiciitaiy  antniiii.  In  surli  larc  cases 
this  |>iocetliire  would  he  dillicult  or  would  fail  entirely. 

c.  Knlerinf;  the  Antrum  through  theCanine  Fossa.— After  tiie  niucdus  nicm- 
l>ranc  in  the  canine  fo.ssa  ha.s  been  cocainized  a  stiaiirlit  tincar  an<l  cannula 
are  driven  with  a  few  taps  of  the  mallet  into  the  antiuin.  <>l'i(n  liic  tiocar 
can  lie  ])Usli<'d  throush  the  anterior  wall. 

(/.  Knteriuj;  the  Antrum  through  the  .Mveolar  Process,  if  ilielirst  or  the 
si'cond  molar  tooih  has  licen  lost,  tlie  antrum  can  lie  enterecl  liv  drillinf;  into  it 


I  I..  K'.l  I'MiHUiriiii;  llir  Aulniii.  from  ll.c  liif.ri.ir  Miiitus.  (driiiiiial.)  lor  tlic  .sake  of 
clonrni'ss  tin'  wlioU-  Icnptli  <if  Ilic  inferior  turliiiuito  lia.s  bcoii  rcinoved  nearly  to  its  attaehnient.  The 
I><)int  ft  Ilie  inslniMwnt  is  plaeeil  at  tlio  niiiMIe  of  the  tiirbiiiale,  dose  under  its  attachment.  This  is 
the  Im-i  pjai-i'  for  imiielurinK  the  aniriiin  from  the  inferior  meatus. 

throUfih  the  alveolar  ]irocess  from  tlie  hottom  of  tlic  tontli  socket.  This  can  ho 
done  either  with  a  hand  ilrill  or  with  the  nnlinaiy  nioiin-ihivin  drill,  .\ftcr 
the  antrum  is  entered,  the  cavity  is  washed  out  witii  sterile  water.  Often  forcihlc 
washiiifr  is  nece.s.sary.  hecau.se  the  pus  is  thick  and  lies  in  heavy  mas.sos  at  the 
hottom  of  the  antrum.  For  this  rea.son.  wa.shiuf;  liic  antrum  tlimiiirii  llic  ostium 
is  unsatisfactory.  When  the  injected  water  returns  clean,  tiie  antrum  is  diicd 
liy  sending  a  stream  of  air  through  il  until  .ill  huhhUng  cca.ses. 

Tlieoretically,  ilraining  the  antrum  through  the  alveolar  iiroct'.ss  should  lie  tiic 
hest  methotl  of  all.  since  the  cavity  is  here  entered  at  its  lowest  point.  It  wmild 
he  a  good  method  if  the  ojiening  estahlished  could  he  kept  patent,  without  the 
wearing  in  it  of  a  cannula  or  a  plug.  The  cannula  acts  as  a  foreign  hody,  keeps  uji 
the  discharge,  and  finally  causes  nocro.sis  of  the  alveolus  almut  il.     The  antrum 
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can  be  ciitcrcMl  easily  tlirougli  the  tooth  sockets  of  the  fii'st  or  serond  molar 
tooth.  The  lowest  point  in  the  floor  of  the  antrum  is  back  of  these  teeth.  Unless 
the  alveolus  is  atrophied,  the  average  thickness  over  the  molar  teeth  is  half  an 
inch.  The  method  of  treating  chronic  suppuration  of  the  antrum  b}-  a  cannula 
inserted  into  it  through  the  alveolus  has  long  been  popular  with  dentists.  Stormy 
surgical  symptoms  are  readily  relieved  and  the  discharge  lessened,  but  a  cure  is 
seldom  effected.  Rhinologists  are  still  receiving  cases  which  have  been  treated  l)y 
the  alveolar  route  and  are  wearing  a  cannula.  In  treating  these  cases  it  is  abso- 
lutely essential  to  remove  the  cannula  at  once,  to  curette  out  the  dead  bone 
round  it,  and  to  sacrifice  the  teeth  which  border  on  the  opening  if  there  is  the 
slightest  susi)icion  that  they  have  become  diseased  by  the  long  presence  of  the 
cannula.  It  often  is  necessaiT  to  make  a  lai'ge  opening  in  the  alveolus  before 
sound  bone  is  j-eached.  This  opening  can  be  temporarily  closed  by  the  a])i)lica- 
tion  of  a  ]ilate.  The  wearing  of  such  a  plate  does  not  prevent  the  ultimate  Iieal- 
ing  of  an  opening  the  diameter  of  which  may  measure  as  much  as  half  an  inch. 
One  is  tempted  to  use  the  alveolar  route  because  the  patient  can  so  easily  wash 
out  the  antium  himself.  Xevertheless,  except  as  a  temporary  procedure  in  acute 
cases,  this  route  should  not  be  used. 

The  antrum  can  be  reached,  as  has  just  l)een  described,  by  several  routes. 
Only  two  of  these,  however,  give  good  results  in  trcvating  chronic  sui)])uration. 
These  two  routes  arc:  the  intranasal  route  by  way  of  the  inferior  meatus,  ami 
the  route  through  the  canine  fossa.  The  latter  is  the  more  surgical  inasmuch  as 
it  allows  a  thorough  inspection  of  the  disea.sed  conditions  within  the  ant  nun  and 
permits  direct  livatnirnt.  At  the  present  time,  however,  with  our  improved 
technique,  the  intranasal  operation  is  steadily  increasing  its  ]jercentage  of  cures, 
and  conse(|uently  operators  are  taking  it  uji  with  enthusiasm. 

Techniijue  of  the  Intranasal  Operation. — Both  the  middle  and  the  inferior 
meatus  are  well  cocainized,  and  both  turbinates  are  shrunk  with  adrenalin.  The 
wall  of  the  antrum,  to  the  outside  of  the  inferior  turbinate  and  below  its  attach- 
ment, is  ana'sthetized  by  swabbing  with  the  cocaine  solution.  The  ana'sthesia 
of  the  antral  wall  should  be  as  complete  as  i^ossilile,  because  the  greater  ]iart  of 
the  oiierative  procedure  is  carried  out  at  this  ]u)iiit.  The  patient  is  placed  in  a 
chair  in  a  sitting  posture,  and  his  head  is  thrown  upward  and  liackward  again.st 
a  head-rest.  The  operator  does  most  of  his  work  standing.  The  miildle  tur- 
l)inate,  or  at  least  the  anterior  half,  is  removed  as  the  first  step  in  the  operation. 
(Figs.  77  and  7S.  i  At  a  point  opposite  the  middle  of  the  inferior  turbinate, 
well  up  near  th<'  attachment  of  the  turliinate,  in  the  groove  between  the  tur- 
binate and  the  lower  part  of  the  antral  wall,  a  trocar  cliisel  is  placetl  and  the 
IHiint  turne(l  upward  and  outward,  as  if  one  were  aiming  at  the  external 
canthus  of  the  eye.  \Mth  a  blow  of  the  mallet  the  chisel  is  driven  through 
the  thin  wall  into  the  cavity  of  the  antrum.  (Fig.  166.)  The  chisel  is  with- 
drawn, a  long-handled  mastoid  curette  is  placed  in  the  opening  in  the  wall  of 
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tilt'  aiiliiiiii,  aiiil  llif  u|)i'iiiiit;  is  ciilar^cil  \>\  inyiiij;  iiiwaid.  \W  ra|iiilly 
rciu'alinp  this  proci'durc  tliri-c  or  fmir  limes  ami  in-  ffiadiially  working;  liaci<- 
wanl.  parallfl  with  tin-  attachiiiciit  of  the  iiilcrior  tiirl)inatc.  a  iai<;('  opcniiii;  can 
lie  iriatlf  in  llir  lnwcr  part  of  tin-  antral  wall.  At  this  static  in  the  opciatinii 
the  antrum  is  synnficil  frcr  from  pus.  Tiu-  oju'rator  now  sits  down  and  under 
direei  illumination  trims  away  tlif  nuicous  membrane  ahout  the  hone  oi)enin<r 
with  a  small  eoncholome.  This  should  he  aecomplishod  as  thoroufihly  as  pos- 
sihle,  liecause  the  mucous  memlirane  tends  to  reproduce  itself  around  the 
openiiip  and  narrow  it.  In  ordei'  that  the  opening  maybe  as  free  as  il  can  he 
made,  it  is  well  to  remove,  at  this  time  or  soon  afterward,  the  anterior  half  of  tiic 
inferior  turbinalo.  Unless  this  is  done,  much  of  the  work  has  to  be  carried  out 
by  aid  of  the  sense  of  touch. 

The  inferior  and  tin-  middle  meatus  may  be  lij:hlly  padu'd.  or  not.  according: 
to  t  lie  preference  of  the  operator.  Inless  the  patient  can  l)e  kept  quiet  in  the 
hospital  forat  least  one  day.  I  shouM  introduce  packinj:  and  allow  il  to  remain 


undisturbed  I'oi-  a  few  houis.  If  no  packing  is  used,  Ilie  patient  should  be  cau- 
lioiieil  not  to  blow  Ills  nose.  Some  operators  blow  into  the  middle  meatus 
powd<'re<l  suprarenal  capsule  and  disix-n.se  with  packing  the  nose. 

The  after-treatment  consists  in  the  daily  washing  of  the  antrum  with  noiinal 
salt  solution  or  with  a  weak  sohuion  of  corrosive  sul)liniaie.  Manj' patients,  if 
given  a  proper  cannula,  can  be  taught  to  wash  out  the  antium  themselves.  As  tln' 
discharge  lessens,  the  antrum  is  .syringed  with  a  solution  of  aigyrol  ftweuty-li\e 
per  cent  or  fifty  jier  cent ).  This  helps  to  clear  up  the  crusting  which  occurs  about 
tlie  cut  end  of  the  inferior  turbinate  and  the  .>itump  of  the  middle  turl)inatc. 
When  this  method  succeeds  a  cure  is  olitained  within  a  period  varying  from  six 
weeks  to  six  months.  The  patient  can  wash  out  his  antrum  by  using  a  nasal 
<louche  in  the  following  manner: — The  lnad  is  held  forward  with  the  diseaseil 
antrum  below  the  other,  and  the  stream  from  the  douche  is  pa.s<ed  through  the 
nostril  of  the  well  .side  and  out  through  the  other.  As  a  preliminary  stej)  tiie 
nostrils  should  be  given  a.s  large  a  calibre  a.s  possible  by  the  use  of  adrenalin, 
so  that  there  will  Ik-  an  easy  flow  and  con.se(|uently  less  danger  of  the  fluid  enter- 
ing the  ears,  by  way  of  the  Ku.stachian  tuljes.     Tlic  patient    should  also  be 
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cautioned  aljout  l)l(i\viii<;  the  nose.     \\'hcro  a  lai'fic  ()])('iiinf^  is  maintained  in  the 
wall  III'  the  antrum,  tiiis  method  of  washinj;'  out  tin'  cavity  is  veiy  satisfactory. 

The  aim  of  the  o])ei'ation  is  to  fj;et  a  large  permanent  ojiening  in  the  lower  part 
of  the  inner  wall  of  the  antrum  to  the  outside  of  the  inferior  turbinate.  For 
making  this  the  operator  has  a  large  choice  of  in.strmnents.  These  fall  into  three 
vaiieties:  chisels  and  trocars,  burrs,  and  conchotomes.  The  burr  and  the  con- 
chotome  make  the  cleanest  opening.  With  these  instruments  it  is  easy  to  make 
an  o])ening  nearly  the  whole  length  of  the  inferior  turbinate.  The  height  of  the 
opening  is  limited  above  by  the  attachment  of  the  turl)inate.     Many  operators 


Fi<i.  16G. — Breaking  an  Opening  witli  tlie  Curette  into  tlie  .\ntnnn  from  tlie  Inferior  Meatus. 
Tlie  opening  (about  one-fourth  incli  liigli  and  tlirec-fourtlis  inch  lone)  extends  upward  to  tlie 
attachment  of  tlic  inferior  turbinate.  Tlic  latter  has  been  remo\cd  in  order  to  show  the  .site  of  the 
opening  into  the  antrum.      (Original.) 

use  this  method  hrst  and  sa\'e  the  canine-fossa  operation  for  the  cases  in  wliicli 
it  fails  to  cure. 

Technique  of  the  Operation  by  AVay  of  the  Canine  I'ossa. — By  ojiening  the 
antrum  through  the  canine  fossa  it  is  possible  to  determine  the  nature  and  the 
extent  of  the  pathological  processes  within  this  cavity.  For  this  reason  I  ]_)refer 
thi.s  operation  for  the  majority  of  cases  of  chronic  sup])uration  in  the  antrum. 
The  operation  has  been  done  under  cocaine.  Unless  such  a  course  is  conti'a- 
indicated,   ether    narcosis   is    preferable,    becau.se   it     permits   more    thorough 
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work.  The  imtiftil  is  pliiccil  in  ilic  lialf-sitliiif:  jiositidii,  iiml  tlic  cliouiia 
ami  till"  iiiisal  cavity  on  the  sidi-  of  tlic  diseased  antiuiii  arc  tamiMnicd  from 
the  front.     Till' caiiirK' fossa  is  tiioroiii^lily  exposed  hy  ictractiii'.;  l!ie  cliceiv  for- 


Aiitliiir'>  C)\it\i.  anil  I.i|i  Uctrartor.  for  IX-posing  the  Caiiiiif  I'ossn. 
rinlit  si.lc,  (lie  other  is  for  tlif  l.-ft. 


l)llr.-M,l  is  for  til. 


Flo.  KiS.-M.lli.Ml  of  IViiiK  till'  .\Mll...r-  (  IkmU  an.l  I.ip  H.-tr:i 
l"c(s.«a.  for  <J|HTaIiiic  I'lirposcs  or  for  ICNaiii 


■.Irr  to    Kxposc  ll.c'l  ; 


ward  ami  upward  by  means  of  two  long  and  naiiow  right-angled  retractors. 
( Kips.  lt')."iand  KiS.  i  A  strip  of  gauze,  alxnit  an  inch  ami  a  half  wide  and  two  feet 
in  length,  is  i)acke(l  hit  hy  l)it  hetween  the  cheek  and  the  upper  teeth  (i|)i>osite 
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tlic  molars,  ami  then  the  gauze  strip  is  brought  down  and  packed  ijetween  tlu; 
check  and  the  lower  teeth  until  the  lower  half  of  the  buccal  fossa  is  obliterated. 
The  gauze  serves  to  catch  the  blood  which  flows  from  the  antrum  and  keeps  it 
fi'om  getting  into  the  pharynx.  This  packing  is  changed  when  the  gauze  is 
saturated.  A  horizontal  incision  is  made  a  tiuarter  of  an  inch  above  the  margin 
of  the  gum.  The  incision  cuts  through  the  frenum  of  the  u\)\m-  lip  and  I'uns 
round  to- the  anterior  edge  of  the  tuberosity.  Without  a  generous  incision  of 
this  kind  it  is  hard  to  retract  the  mucous  membi'ane  so  as  to  expose  the  canine 
fossa  completely.  The  incision  is  carricil  to  the  bone,  and  then  the  soft  tissues 
are  stripped  upward  until  the  front  wall  of  the  antrum  is  fully  exposed.  A 
chisel  is  placed  in  the  canine  fos.sa  some  distance  behind  the  canine  tooth,  and 
driven  into  the  antrum.     The  whole  front  wall  of  the  antrum  is  then  cut  away 


Fig.    169. — Diagrams    Illustrating  Various  Operative  Proeedures  on  the  Antrum.      (Original.) 

a.  Line  of  the  incision  tlirough  the  mucous  membrane  in  the  radical  antrum  operation  by  the 
canine-fossa  route.      It  is  essential  that  the  incision  be  made  fully  as  long  as  that  shown  in  the  figure. 

b.  Bone  opening  in  tlie  canine  fossa.     This  is  carried  to  the  nasal  notch,  but  not  through  it. 

c.  Bone  opening  in  the  canine  fossa  carried  through  the  nasal  notch  into  the  nose.  By  taking 
away  the  rim  of  the  nasal  notch  the  antral  opening  in  the  nose  is  brought  so  far  forward  that  the  after- 
treatment  of  the  antrum  through  the  nose  is  made  nuicli  easier. 

with  a  right-angled  i)unch  or  with  a  conchotome.  The  opening  should  be  made 
large  enough  for  the  forefinger  to  be  introduced  tlirough  it  easily.  In  order  to 
secure  such  an  opening  the  bone  incision  must  run  well  backward  and  even 
encroach  a  httle  on  the  posterior  wall.  If  the  bone  opening  is  carried  upward  to 
the  orbital  rim  the  infra-orbital  artery  is  in  danger  of  being  injured.  ^A'hen  it 
is  wounded  it  gives  annoying  bleeding.  The  lower  internal  angle  of  the  front 
face  of  the  antrum  should  lie  removed  flush  with  its  line  of  junction  with  the 
inner  wall  of  the  aiUrum — that  is,  u])  to  the  nasal  notch.  (Fig.  169.)  This  is 
done  in  order  that,  if  the  operator  wishes  to  pass  an  instrument  from  the  antrum 
into  the  cthmoitlal  laloyrinth,  this  instrument  may  be  held  as  nearly  parallel  to 
the  septum  as  possible.  The  antrum  once  fully  openeil,  its  cavity  is  explored 
with  the  forefinger  or  the  little  finger  for  partial  partitions  and  for  projecting 
tooth  roots.  It  is  impossible,  in  most  cases,  to  distinguish  between  normal  and 
diseased  mucous  membrane;  consequently  the  whole  of  the  mucous  membrane, 
and  with  it  all  polypi,  should  be  curetted  out.     .\11  corners,  and  especially  the 
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porki'ts  in  till'  uiirvfii  llnor.  should  In-  ciiiclully  cxiilortil  ;iinl  tliaiicil.  If  a 
small  post-mwil  minor  is  placed  in  \hv  iiiiliuin  it  will  dctci-t  any  isliiiids  of 
miu-ous  nicml)raiu'  which  have  hcon  left.  Tlii'  cavity  of  the  aiitiiiin  bleeds 
freely,  so  that  rapid  and  repeated  sponging  is  necessary.  In  order  to  control 
the  lil.'ivlinp  it  is  useful  to  ohliterate  a  part  of  the  cavity  witli  irauzi'  and  to 
work  in  front  of  the  packinji  until  it  becomes  necessary  to  npiiatr  in  llnpart 
thus  tamponed  off.  When  the  antrum  is  freed  of  mucous  meml)rane  and  polypi 
a  small  chi.sel  is  jilaced  ajjainst  the  lower  jjart  of  the  inner  wall  and  driven 
throuf^h  it  into  the  no.<e.  The  openinji  is  made  larjie  enoufiii  to  priinii  the  use 
of  a  right -anpled  jiuncli.  an<l  then,  with  this  instrument,  a  fins:er-like  opcninii  i^^ 
made  through  the  wiiole  leiifith  of  the  ha.se  of  the  inner  w.aii.  The  ailacii- 
meiit  of  the  inferior  turbinate  constitutes  the  U|)perrim  of  the  openinfi.  As  the 
bottom  of  the  antrum  is  always  lower  tlian  the  floor  of  the  nose,  it  is  iinportant 
that  none  of  the  inner  wall  of  the  antrum  should  be  left  as  a  ridfie  between  tlie 
two.  A  chisel  is  u.seful  in  smoothinfi  off  the  base  of  the  inner  wall.  When 
the  eilges  of  the  opening  from  tlie  antrum  into  tiic  inferior  n:eatu>  are  ficed 
from  l)its  of  loose  bone  and  tags  of  mucous  menil)rane,  tlie  anterioi-  half  of  the 
inferior  turbinate  is  pulled  into  the  antrum  with  a  pair  of  double  hooks  am!  rut 
off  with  scissors.  The  antrum  is  now  packed  with  gauze  or  with  a  strip  of  gau/.e 
wrajiped  with  Cargile  mendirane.  In  ca.ses  whei-e  the  mucous  membrane  of  the 
antrinn  is  not  found  to  be  mai'kedly  diseased,  some  operalms  do  not  curette  it 
out.     When  the  mucous  membrane  is  not  remo\'ed,  the  ant  nun  is  not  packed. 

One  or  two  stitches  are  taken  in  the  oral  nnicous  membrane  along  the  line  of 
the  incision.  If  tent  jiacking  is  used,  the  body  of  the  packing  isri'nioved  on  the 
second  day,  and  the  covering  on  the  tliii-d  m-  fourtii;  if  strip  i)acking  i-used,  it  is 
taken  out  on  the  .second  day.  Tlie  packing  once  out,  it  is  not  replaced,  but  the 
incision  is  allowed  to  clo.se.  A  fistula  rarely  remains  uidess  tlie  antnmi  is  washed 
out  through  the  canine  fossa  for  a  considerai)le  period  of  time.  l"or  the  first 
two  or  three  days  the  antrum  is  washed  out  by  this  route,  but  not  al'teiward. 
Further  wa.shing  is  done  through  the  nose,  .\fter  this  operation,  if  packing  is 
u.sed,  the  cheek  over  the  antrum  swells  and  remains  swollen  for  about  a  week. 
The  skin  of  the  ckeek  feels  numb  for  about  three  months. 

The  after-treatment  consists  in  washing  the  antrum  through  the  opening 
in  the  inferior  meatus,  and  in  keeping  the  nmcous  membrane  from  forming  a 
diajjhragm  over  the  opening  and  narrowing  or  closing  it.  .\fter  a  few  months 
the  operator  will  be  surprised  to  see  how  much  narrowing  lakes  i)lace  in  s|iile  of 
all  his  efforts.  If  the  opening  becomes  too  small  for  |)ro]>er  drainage  it  can  be 
readily  enlai-ged  from  the  no.se.  The  time  which  must  ela])se  before  this  opera- 
tion results  in  a  cure  varies  from  si.v  weeks  to  six  months.  Everything  con- 
sidered, this  is  the  most  satisfactory  operation  for  chronic  su|ii)uralion  in  the 
antrum. 

The  stump  of  the  inferior  turbinate  forms  cru.sts  for  .some  weeks.     These  are 
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best  controUeil  liy  the  use  of  sdlutioiis  of  argyrol.  For  exposing  tlie  canine 
fossa  in  order  to  I'emove  the  antral  parking,  or  for  inserting  a  cannula  into  the 
antrum,  the  author's  cheek  retractor  (Fig.  167)  is  of  service.  If  a  fistula  persists 
in  the  canine  fossa  it  can  be  closed  easily  by  paring  its  edges  and  j>utting  in 
a  suture  or  two.  If  the  anterior  end  of  th(>  inferior  turbinate  cannot  be  removed 
I)y  way  of  the  antrum,  the  packing  should  be  removed  from  the  nose  and  the 
turbinate  removed  intra-nasally.  Occasionally  it  is  awkward  to  do  this  umlcr 
ether,  and  therefore  it  is  l:)etter  to  i-emove  it  later,  under  cocaine. 

\'ariations  of  the  Operation  through  tlic  Canine  Fossa. — If  the  po.sterior 
ethmoidal  cells  are  diseaseil  and  th(>  ojK'rator  wishes  to  reach  them  by  the  antrum 
j-nute,  the  upper  part  of  the  inner  wall  of  the  antrum — that  is,  the  membranous 
area — should  be  broken  down  and  then  j-emoved  with  the  conchotome.  In 
uncomplicated  cases  of  chronic  sui)puration  of  the  antiir.n  the  removal  of  the 
upper  part  of  the  inner  wall  makes  a  second  opening  through  which  di'ainage 
is  possible.     If  time  permits,  it  is  well  to  make  such  an  opening. 

Attempts  are  made  by  some  operators  to  save  the  mucous  membrane  of  the 
inner  wall  of  the  antrum  and  to  turn  it  inward  to  serve  as  a  flap  to  cover  part 
of  the  denuded  antrum.  Unless  the  whole  of  the  mucous  membrane  of  the  inner 
wall  is  saved  and  turneil  outward,  inferioi'  turbinate  and  all,  as  indeed  one 
surgeon  does,  it  would  hardly  seem  to  be  worth  while.  Saving  flaps  of  mu- 
cous meiiibi'ane  in  various  nasal  operations  has  not,  as  a  rule,  proved  woi'th  the 
doing.  I  have  not  seen  the  nutrition  of  the  teeth  interferi>d  with  after  the 
I'adiral  antrum  operation. 

WdixDs  or  THE  Antrum. — Puncturetl  wounds  of  the  antrum  usually  occur 
tlu-ough  the  front  wall  in  connection  with  a  similar  wound  of  the  cheek.  The 
treatment  of  such  a  condition  would  be  the  ordinary  surgical  cleansing  of  the 
flesh  wound  and  washing  out  the  (■a\ity  of  the  antrum  through  the  wound  in  the 
front  wall  if  it  is  of  sufficient  size  to  permit  it.  If  it  is  not,  the  antrum  should 
be  watched  for  signs  of  sepsis.  If  these  set  in,  the  anti'um  shoukl  he  entered 
through  the  inferior  meatus  and  irrigated.  If  jirolonged  suppuration  follows, 
the  antrum  .should  be  entered  through  the  canine  fossa  and  exploreil  for  bits  of 
dead  bone. 

In  depressed  fracture  of  the  malnr  boni'  the  front  wall  of  the  antrum  is 
crushed  in.  In  treating  this  condition  the  malar  l)one  and  the  front  wall  of 
the  antrum  are  raised  into  position  i>y  exposing  the  canine  fossa  and  making 
an  opening  into  the  antrum  through  the  fiont  wall  large  enough  to  admit  a 
stout,  curved  curette.  With  this  the  malar  i)one  and  the  front  wall  of  the 
antrum  are  ]>ried  into  ])lace.  If  the  bones  retain  their  position  after  their  read- 
justment, nothing  further  is  needed  except  to  i>n>tect  the  parts  from  further 
trauma.  If.  however,  the  bones  do  not  stay  in  place,  they  may  be  made  to  do 
SO  by  jmcking  the  antrum  for  a  few  days  with  gauze. 

Malign.wt  Dise.\se  of  the  Antrum. — Carcinoma  of  the  antrum  is  fairly 
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frc(iuciit.  Sarcniiia  is  iml  so  I'onimoii  as  cairiiuiiiia.  luil  still  il  is  not  laic  The 
fliicf  syiiiptdin  of  inalifinaiit  disease  of  tlic  aiitniiii  is  i>aiii.  l-iici.  ihcic  i>  the 
raeliexia  wliieli  {joes  witli  malifinaiit  tlisease.  aii<l.  when  the  tiniior  lia>  iiuly;r(i\\n 
till'  antrum,  a  swelliiif;  appears  in  tiie  eaniiie  fossa  or  in  the  nasal  cavity.  The 
part  of  tlie  <:ro\vtli  wliieli  ju-ojeets  into  the  nose  bleeds  easily.  There  is  a  dis- 
fharfje  of  Mood  or  pus  from  the  nostril  of  the  aflected  side.  It  is  extremely  un- 
fortunate tliat  the  diajruosis  of  nialifinant  di.sease  of  the  antrum  is  so  seldom 
made  until  thegrowtli  has  exei'i-ded  the  limits  of  the  antrum  and  has  rendered 
its  tliorough  removal  impossible.  In  a  iier.son  of  middle  ajje,  an  ofTeiisive 
nasal  discliarp;e,  whether  aceompauied  1)V  pain  or  not.  shouKl  have  its  eau-e 
immctliately  determined  by  a  thorougii  examination  of  the  nose  and  liie  ac- 
cessory cavities. 

Trcdtmeiil. — As  a  first  step,  the  antrum  >houid  be  opened  by  way  of  the  canine 
fo.s.sa.  and  thenatureand  the  <'Xteiit  of  thej^rowlii  ascertained.  The  etherizinj; 
should  be  carried  on  l)y  ImIhs  pa.ssed  through  the  nose  into  the  pharynx.  The 
u.^^e  of  the  tubes  makes  it  jiossibie  to  |)ack  the  |iharyn\  with  jiauze.  llius  remo\in>; 
the  djuijrer  of  blood  f^ettinji  into  the  trachea.  Xo  matter  liow  extensive  the 
ojieration  may  be.  unless  it  is  untlertaken  before  the  jiiowth  extends  beyond  the 
walls  of  the  antrum  it  will  be.  in  the  majority  of  cases,  simjjly  a  palliative  proced- 
ure. (For  further  details  i-ejiardin^  diseases  of  tile  antrum  the  reader  is  referred 
to  the  article  on  "Surfiical  Diseases  of  the  .law.-."  in  the  iiresent  volume.) 
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Anatomy.  The  sphenoid  bone  consists  f)f  a  body  and  two  sets  of  winp;s. 
The  body  is  (|uadrilateral  and  is  hollowed  by  a  cavity.  This  is  divided,  by  a 
median  partition,  into  two  sphenoidal  sinuses,  a  right  and  a  left.  One  large 
venous  sinu.s — the  eavornous — and  four  small  ones  touch  the  s|)henoid  bone, 
anil  three  chief  arteries  of  the  .skull  touch  it  or  pa.ss  through  foramina  in  it :  six 
of  the  twelve  cranial  nerves  are  in  relation  with  it:  all  the  bones  of  llie  skull 
centre  round  it,  and  five  of  the  bones  of  the  face  articulate  with  it :  and  it  comes 
into  relation  with  the  cerebellum  and  the  two  ba.sal  lobes  of  the  brain. 

AasKXfK  OK  THK  Sixis.— Absence  of  the  sinus  has  been  rei)orte(l  a  few  times. 
(Zuckerkandl  and  Hcrtzfeld,  1S9S.)  I  found  it  wanting  once  in  one  hundred 
heads. 

Sizr,. — The  sinus  is  often  larger  on  one  side  than  on  the  other,  with  the 
difference  generally  in  favor  of  the  left.  It  may  hold  only  a  ilroji  of  water  or 
may  be  large  enough  to  hold  9  c.c.  {2\  drachms).  The  average  amount  is  .j-6  c.c. 
(IJ  drachms). 
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Form. — In  foi-iii  the  .^inus  is  u.siially  a  cuhv.  Init  the  regularity  of  this  is  broken 
by  the  indentation  in  the  .superior  wall  eaused  by  the  sella  turcica  and  by  the 
pressing  in  of  the  cavernous  sinus  on  the  two  sides. 

Thk  C.witv  of  the  Sixi's. — The  sinuses  are  separated,  the  one  from  the 
other,  by  a  median  partition.  Often  this  is  not  symmetrically  placed,  and  hence 
one  sinus  may  be  much  larger  than  the  other.  In  such  a  case  it  is  possible  for 
the  larger  antl  predominating  sinus  to  be  in  relation  with  the  cavernous  sinus 
on  both  sides,  and  for  the  same  reason  a  left  sinus  may  be  the  starting-point  of 
di.sease  in  the  riglit  optic  nerve.  Occasionally  the  sinus  has  a  double  but  incom- 
plete partition.  In  young  subjects  the  sinus  does  not  extend  back  of  the  optic 
foramen,  while  in  the  normal  adult  it  reaches  the  middle  of  the  sella  turcica. 
The  average  antero-posterior  diameter  varies  from  1  to  2  cm.,  or  from  one-half 
to  three-quarters  of  an  inch. 

The  Develop.mext  of  the  Sinus. — The  sphenoidal  .sinus  is  formed  by  a 
l)rolongation  of  the  nasal  mucous  membrane  through  a  small  triangular  scale  of 
bone,  the  remnant  of  the  sixth  turbinate  of  the  fa?tus.  Tliis  bit  of  bone  finally 
fuses  with  the  front  face  of  the  body  of  the  sphenoidal  bone  and  becomes  a  part 
of  the  front  wall  of  the  sinus  after  the  cavity  has  been  formed.  At  birth  the 
sphenoidal  sinus  has  a  well-formed  ostium  and  a  suggestion  of  a  cavity.  At 
two  years  of  age  the  cavity  is  the  size  of  a  pea.  From  this  time  onward,  the 
sinus  grows  more  rapidly  than  is  usually  sui)posed.  In  a  child  of  ten  I  have 
found  the  sinus  to  measure  an  inch  from  before  backwartl.  Three-ciuarters  of 
an  inch  is  given  as  the  normal  antero-posterior  diameter  of  the  adult  sinus. 
This,  I  am  confident,  is  too  small. 

The  Mrcous  Membrane  of  the  Sinis. — The  mucous  membrane  of  the 
sphenoidal  sinus  is  a  prolongation  from  the  nasal  mucous  membrane.  It  is 
thin  and  very  lightly  attached.  If  there  is  a  very  large  bony  ostium  it  forms  a 
diaplii'agm  over  it  with  an  opening  in  the  centre.  There  are  the  usual  three 
layers— the  mucous,  the  submucous,  and  the  periosteal.  The  epithelium  cov- 
ering the  membrane  is  ciliated,  like  that  of  the  mucous  membrane  of  the  nose. 
Grouped  about  the  ostium  there  are  many  glands.  These  occasionallj-  ilegen- 
erate  into  cysts.  Many  vessels  run  in  the  submucoas  layer,  and  at  the  optic 
foramen  tliese  communicate  freely  with  the  vessels  of  the  orljit.  The  lateral 
walls  of  the  sphenoidal  sinus  are  criliriform,  with  minute  foramina,  through  which 
vessels  run  from  the  sphenoidal  sinus  into  the  cavernous  sinus.  There  is  a 
venous  connection  also  through  the  sella  turcica  and  through  the  anterior  face 
into  the  posterior  ethmoidal  cells.  The  arteries  which  supply  the  sinus  are  the 
spheno-palatine,  the  pter3'go-palatine,  and  the  ^'idian — all  branches  of  the 
internal  maxillary  artery  in  the  spheno-maxillary  fossa.  A  branch  of  the  spheno- 
palatine artery  cro.sscs  the  face  of  the  sinus  and  enters  the  ostium  to  supply  the 
inside.  The  other  two  arteries  lie  on  the  under  .side  of  the  body  and  run  in 
bony  canals. 
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l,\\ii'iiATii  s.-  TIk'  lyiiipliatics  join  Ixitli  tlic  (Iccp  1\  iiijiliaiio  dl  tlic  neck 
and  those  at  the  l>as<'  of  tin-  brain. 

Tiif:  Hklations  uv  thk  Dikkkuknt  F.\ti;s  of  tiii:  Sims.— TAc  I  '/ijMr  Fare— 
The  uii|ii'r  surfacf  is  iiitracranial.  (Fig.  170.)  From  licfoic  l)a('i<\vani  it  is 
maiic  up,  first,  of  a  ]>ortioii  of  the  lesser  wing.  Tlien  coiiie  tlie  optic  groove 
ami  the  olivary  emiiieiiee;  and,  next,  the  surface  falls  sliarjily  in  the  sella  turcica, 
to  ri.se  again  into  the  posterior  elinoid  ])roce.sses  and  the  hack  of  the  .saddle.  In 
a  large  sinus  this  ui)per  face  conies  into  relation  anteriorly  witli  the  jjosterinr 
etiunoidal  cells  and  posteriorly  witii  the  basilar  grooxc.  Tlie  length,  in  such 
(•a.<es,  may  Im- from '_'()  to  :-il  mm.  i  ,'  lo  I J  inchcsi.  A  small  sinus  does  not  extend 
hack  of  the  optic  groox'e.  The  posterior  cilininidMl  cells  ma\'  extend  poslerinrly 
and  so  lie  above  the  superior  face  of  the  sinus. 

In  the  adult  this  face  is  usually  thin.  In  the  young,  on  the  othn-  hand,  il  is 
thick — ;i-(i  nun.,  or  from  i  to  ',  of  an  inch.      In  a  large  sinus  the  roof  is  liable  to 
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bo  very  thin.  Zuckerkandl  ha.s  re])orted  the  absence  of  this  up|)er  wall.  Sieur 
and  .lacob  have  not  obsei-ved  its  absence,  but  have  seen  it  so  thin  thai  the  ilur;i 
could  not  be  removed  without  bringing  this  wall  with  it. 

The  mo.st  important  structure  with  which  the  upper  face  is  related  is  the  (lura. 
In  front  there  are  the  o])tic  nerves  and  the  ophthalmic  arteries,  imprisoned  on 
cither  ,«ide  in  the  optic  canal.  Behind  these,  on  the  thicker  olivary  eminence, 
is  the  optic  chia.sma.  The  fact  that  this  is  placed  on  thicker  bone  has  been  given 
as  the  reason  why  the  o])tic  nerves  are  so  nuirh  oftener  atT(<'ted  in  sinus  ili.<ea.<e 
than  thechiasma.  Still  farther  back,  in  the  cavity  of  the  sella  turcica,  there  is 
the  pituitary  gland.  Tumors  springing  from  this  occa.sionally  invade  the  .sinus. 
The  upper  surface  ha.s  a  venous  sinus  in  relation  with  it,  viz.,  the  coronary. 

Tlie  Extendi  Face.  (Fig.  171.) — From  before  backward  the  following  struct- 
ures are  noticed:  the  optic  canal,  for  the  .second  time,  the  >plienniilal  fissure, 
then  the  largo  cavernous  sinus,  and  finally  the  internal  carotid  aitciy.  Outside 
of  the  ravomous  sinus  there  are:   anteriorly,  the  foramen  rotunduin,  carrying 
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tlic  supci'ior  niuxillary  iutvc,  aiul  postci'iorly  the  foiaiiicii  ovale,  oarryinp;  tlie 
intVridr  maxillary  nerve. 

Tlie  relationship  of  the  external  face  of  the  sphenoidal  .sinu.s  with  the  cav- 
ernous sinus  is  one  of  great  importance.  Within  this  there  are  the  internal 
carotid  artery,  the  motor  nerves  of  the  eye,  and  the  first  branch  of  the  great  fifth 
ner\T.  Both  the  o|)hthalmic  and  the  internal  carotid  arteries  occasionally  pro- 
jcct  into  the  sinus.  A  small  venous  sinus,  the  inferior  petrosal,  is  in  relation 
witii  tlie  external  wall. 

The  external  face,  like  the  superior  one,  is  fragile.  Fractures  of  the  base  of 
the  skull  are  liable  to  extend  through  this  face,  and  readily  open  up  the  im- 
[jortant  blood  channels  which  have  just  been  mentioned.  Disease  involving 
this  face  of  the  sinus  may  cause  progressive  ocular  troubles,  violent  pain,  epilep- 
tiform attacks,  crises  of  vomiting,  meningitis,  and  finally  brain  abscess. 


Fia.  171.— Diagram  Slunviiig  tin-  Kilatidu  of  tlic  i  iiitiT  Wall  uf  the  Splicnoidal  Siiuis  to  tlie  Cavern- 
ous .Sinus.  Till'  eontents  of  the  cavernou.s  .sinus — namely,  tlie  tliinl  ner\e,  the  fourth  nerve,  the  first 
division  of  the  hftli  nerve,  the  sixth  nerve,  and  the  internal  carotid  arter\ — are  also  shown.  (Sieur  and 
Jaeoh.) 


The  J'oslcrim-  Face. — This  face  is  intracranial.  (Fig.  172.)  It  is  holloweil 
out  by  the  l^asilar  groove,  in  which  lie  the  liasilar  artery  and  the  medulla  ob- 
longata and  pons.  Here,  again,  there  is  another  venous  sinus,  the  occipital. 
There  are  venous  sinuses,  therefore,  on  three  sides  of  the  body  of  the  sphenoid — 
the  superior,  the  external,  and  the  ])ost('rioi'. 

The  Injeriiir  Face. — The  inferior  face  is  in  relation  with  the  nose  and  the 
pharynx.  Through  a  small  foramen  in  this  face  runs  the  ptcrygo-palatine  artery. 
The  width  of  this  surface  varies  from  20  to  2.')  mm.  (f  to  1  inch).  It  measures 
from  ;i  to  10  mm.  (^  to  §  of  an  inch)  in  thickness  and  is  therefore  too  thick 
to  i)uiicture  easily.  In  two-thirds  of  the  cases  this  face  does  not  reach  as  far 
back  as  the  pharynx.  The  mucous  membrane  over  it  varies  from  3  to  4  mm. 
(i  inch)  in  thickness,  and  contains  much  fil)rous  tissue.  The  membrane  liecomes 
thinner  as  it  turns  up  over  the  anterior  face  of  the  sphenoid.     This  locality  is 
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suppliiMl  liy  the  iitiTyfio-iuilatiiic  ami  tlu'  \'iilian  aitciics.  Ilic  w'ultli  of  tlu- 
riplit  c'lioaiui  is  12  nr  Vi  mm.  (\  inch),  that  of  tlic  left  17  mm.  (alimit  J  iiicli). 
Ill  a  larjri'  ."•inu.-^  the  Ifiifith  of  llu'  inferior  suifaec  often  is  as  inucii  as  .'j(J  mm. 


Fio.  172. — Dincrnin  SliowiiiR  n  I-arpi-  Spliciio'ulal  Siiuis  wliic-li  Kxteiuls  to  tlii'  Postrrior  Wall  of 
111.-  H<h1.v  .if  the  H..11.-.      (Si.'iir  aii.I  .lucib.) 

n}  incho.'^).     ( >iily  in  a  very  laifre  sinus  wnniii  an  atlenipt  to  make  an  o])eiiiii;^ 
here  he  justifialilc. 

The  midille  laecrated  foramen  eonlaining  the  internal  eaiotiil  artery  is  in 
relation  with  the  inferior  surfaee.     In  a  wide  sinus  the  N'idian  nerve  lies  in  the 


floor,  i.e.,  in  the  svibstanee  of  the  infeiioi-  face.     This  is  the  motor  nerve  of  Meckel's 
fianjilion. 

The  Anterior  Face. — This  face  is  divided  into  two  parts:   an  outer,  wliicii 
ahuts  against  the  posterior  ethmoidal  cells,  and  an  inner,  which  is  free  and  forms 
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the  upper  ami  baek  wall  of  the  nasal  cavity.  (Fig.  173.)  The  septum  of  the 
nose  is  contiiuieil  back  to  the  middle  of  the  free  part  of  this  face,  and  forms  there 
a  median  i)artition.  The  transverse  measurement  of  this  face  varies  from  28  to 
30  mm.  (1^  inches).  In  a  well-developed  sinus  this  face  makes  a  right  angle 
with  the  cribriform  plate,  and  averages  in  height  from  16  to  18  mm.  (|  inch). 

The  Ostium. — The  drainage  opening  of  the  sinus  is  placed  in  the  anterior 
face.  (Fig.  173.)  Tlie  ostium,  as  the  opening  is  called,  is  situated  nearer  the 
upper  than  the  lower  bordei-.  Oenei-ally  it  is  4  mm.  (^^  inch)  from  the  top,  or 
between  8  and  10  mm.  (about  {  inch)  Ironi  the  bottom.  The  ojjcning  measures 
from  2  to  3  mm.  (|  inch)  vertically,  and  from  1  to  2  nmi.  (xV  inch)  transversely. 
In  a  majority  of  cases  the  opening  cannot  be  seen  unless  the  middle  turbinate 
is  first  removed.  The  distance  from  the  centre  of  the  nasal  opening  varies  from 
5  to  8  cm.  (2  to  3y  inches),  and  from  the  nasal  spine  it  is  60  or  7  cm.  {'2\  to  2| 
inches).  The  spine  is  hard  to 
find,  and  the  middle  of  the 
anterior  nares  is  a  variable 
point.  I  prefer,  therefore,  to 
measure  from  the  lower  border 
of  the  lateral  cartilage,  where 
this  turns  round  to  make  the 
posterior  boundary  of  the  nasal 
opening.  So  measured,  th(^ 
distance  of  the  ostium  is  2^- 
inches,  or  6  cm.  'Wlien  the  os- 
tium is  entered,  the  examining 
or  curetting  instrument  has  on 
an  average  a  working  distance 
of  from  1  to  2  cm.  (f  to  f 
inch).  Owing  to  the  high  position  of  the  ostium,  the  sinus  fills  with  secretion 
during  the  night,  and  empties  itself  in  the  morning  when  the  patient  assumes 
the  upright  position  and  bends  forward. 

CATHETEraziNG  THE  SPHENOIDAL  Sixus.  (Fig.  174.) — Uulcss  the  olfactory 
slit  is  widened  as  a  result  of  atrojjhy  of  the  soft  parts,  the  ostium  of  the  splu'noid 
cannot  be  seen.  In  many  cases,  however,  the  middle  tm-binate  can  be  pushed 
aside  by  means  of  Killian's  long  thin-bladed  speculum,  and  the  opening  of  the 
sinus  exposed.  In  those  cases  in  which  the  ostium  is  \'isible,  catheterizing  is 
done  under  direct  sight  and  is  a  simple  procedure.  As  the  average  distance  trom 
the  front  wall  of  the  sphenoid  is  a  fraction  over  thi'ee  inches,  and  the  average 
depth  of  the  sinus  three-quarters  of  an  inch,  the  catheter  should  be  at  least  four 
inches  long.  If  the  front  wall  of  the  sinus  is  exposetl  by  the  speculum,  luit  not 
the  opening,  the  catheter  is  carried  back  to  the  sphenoid  under  direct  vision,  is 
placed  against  the  upper  part  of  the  front  wall,  and  the  point  is  turned  slightly 


;.  174. — Diagram  Showing  one  Method  of  Catlictc 
izing  tlic  Sphenoidal  Sinus.      (Sieur  and  .lacob.J 
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oiitwani  lirliiml  tlic  iiosli-iior  cml  ul'  ilic  ciluuniiliil  lalivrintli.  and  tlnu  hrmij^lit 
tli(\Mi\vaiil  nil  tlii'fruiit  face  (if  llicsplicMoid  ami  i<ilat<'i|  a  little  in  tlic  search  for 
tlif  <>|M'iiiiif:.  ir  till'  Killiaii  spcciiliiin  is  not  at  iiaiid.  nv  \(  the  patient  will  ikii 
prrmit  its  use.  an  atlenipt  may  he  made  to  pass  the  ealheter  haek  \i>  the  licmt 
wall  tliroii^ih  the  (illaclnry  fissure.  There  is  practically  always  a  pjussajre  hack  in 
theolfactdiT  lissur<',  just  heldw  thecrilii-it'oi-ni  plate.  If  tiiis  fouteis  tohe  folio  wed, 
the  |)ati<'iit's  iiead  should  he  thrown  slifjhlly  upward  and  backward.  .\  cat  iieier, 
which  is  l)ciit  ahout  twenty  defjreos  away  from  tiie  horizontal,  is  |iusiied  up  to 
the  cril)rifnrin  plate  in  the  anterior  part  oi  the  olfactory  fi.ssure,  and  tliencairied 
back  alomr  the  under  surface  of  the  cribriform  plate  to  the  upper  part  of  the  front 


II,-    Prolongation    of    llio  .'-^plirnoiilal   ,Siniis    into    tlio   Lessor  Wing.      On    the   ri);lit    tin 
o[)lic  canul  is  .sliow-n  in  the  roof  of  tlie  prolongation.     (Sieur  and  Jacob.) 


wall  of  the  sphenoid.  The  •rreatest  fjentleness  mu-t  be  useil  in  order  to  pre- 
vent the  catheter  from  enfjaging  against  the  cribriform  |)lateaiiil  perforating  it. 
When  the  catheter  is  against  the  front  wall  of  the  sphenoid  the  point  of  the 
instrument  is  brought  downward  and  rotate<l  until  the  ostium  is  fmrnil.  If  the 
catheter  has  too  nuich  of  a  bend  it  will  not  engage  against  the  front  wall  of  the 
siiuis,  but  will  sli])  down  into  the  pharyn.x. 

A  probe  psissed  upward  at  an  angle  of  forty-five  degrees  with  the  floor  of  the 
iio.se  is  in  tlirect  line  with  the  front  face  of  the  sphenoid  and  the  ostium.  Such 
a  line  euts  the  lower  border  of  the  middle  turbinate  at  it.s  eentre.  By  following 
this  line  one  ean  catheterize  forty  per  eent  of  sinuses.  Great  eare  should  be 
used  in  pa.ssing  a  probe  vertieally  upward  in  front  of  this  line  for  fear  of  striking 
and  perforating  th(>  eribriffirni  plate. 

The  sphenoidal  sinu-s  ean  be  catheterized  l)ya  third  method,  viz.,  byjilacing 
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the  catheter  against  the  lower  part  of  the  front  face  of  the  sinus,  then  working 
tlio  point  upward,  and  fishing  for  the  opening. 

The  Spheno-Ethwoidal  Recess. — Just  in  front  of  the  anterior  face  of  the 
sphenoid,  and  separating  this  from  the  posterior  ethmoidal  cells,  there  is  a 
vertical  slit  which  is  called  the  spheno-ethmoidal  recess — the  remnant  of  the 
sixth  meatus.  The  height  of  the  recess  is  12  mm.  (^  inch),  and  its  width  5  or  6 
mm.  ({  inch).  Some  of  the  posterior  ethmoidal  cells  empty  into  this,  as  does 
also  the  sphenoidal  sinus.  The  mission  of  this  slit  is  to  carry  secretion  from 
the  posterior  ethmoidal  cells  and  from  the  s])henoidal  sinus  down  to  the  pliarynx. 
Thus  it  is  that  pus  seen  by  the  [josterinr  mii'i-or  in  tlio  su])erinr  meatus  and 
on  the  upper  rim  of  the 
choante  serves  as  a  sign  of 
disease  either  in  the  sphe- 
noidal sinus  or  in  the  pos- 
terior ethmoidal  cells. 

Prolongations  of  the 
Sphenoidal  Sinus.  —  Im- 
jiortant  as  the  relations 
of  the  different  faces  of  the 
sphenoid  are,  it  is  of  even 
greater  clinical  importance 
to  appreciate  the  fact  that 
the  sphenoidal  sinus  fre- 
quently sends  out  prolon- 
gations. 

In  rather  rare  cases  pro- 
longations are  found  run- 
ning into  the  posterior 
clinoitl  processes  or  into  the 

beak  of  the  sphenoid.  These  prolongations  are  not  conmion  and  are  not  im- 
jioitant.  There  are  three  varieties,  however,  which  are  not  only  common,  l)ut 
very  important.     These  are: 

1.  A  prolongation  into  the  lesser  wings.  (Fig.  175.)  The  importance  of 
this  is  that  it  tends  to  weaken  the  optic  groove  and,  in  cases  of  trauma,  to  deter- 
mine the  site  (if  fractui'e  here.  Then,  again,  it  furnishes  a  good  route  along 
which  pus  from  a  suppurating  sinus  may  travel  to  the  optic  nerve  and  infect 
it.     This  prolongation  occurs  once  in  twelve  cases. 

2.  A  prolongation  forward  at  the  anterior  inferior  angle  of  the  sinus.  This 
is  called  the  palatine  prolongation,  because  it  comes  into  relation  with  the  palate 
bone.  (Figs.  177  antl  178.)  The  name  maxillary  prolongation  or  antrum 
lirolongation  would  suggest  better  its  anatomical  and  cHnical  bearings. 

At  the  i^osterior  inferior  part  of  the  ethmoidal  region  there  is  an  ethmoidal 


Fig.  176. — The  Prolongation  of  the  Sphenoidal  Sinus  into 
the  Great  Wing.  Tlie  circular  dark  area  in  the  upper  wall  of 
the  prolongation  is  the  foramen  rotundum,  and  the  smaller  one 
in  the  lower  wall  is  the  Vidian  canal.      (Sieur  and  .lacob.^ 
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cell  (Fig.  IT'.I)  wliich  [ilays  the  nMi-  of  a  go-hptwccii  l)ct\vccii  tlic  siihciuiid  Ixliind 
ami  the  antrum  in  front.  Tliis  ceil  is  normally  in  relation  with  tlic  outer  lialf 
of  the  anterior  face  of  the  .-sphenoid.    It  correspoiuls  to  the  anterior  inferior  an<;ie 


I'ici.    177. — The    Prolongation   of   the   Splicnoitlnl    Pinus   into   the   fireat  Wing   and    into    tlie  Lesser 
Winp.     Tlie  ilotted  hnes  sliow  tlie  position  of  the  prolongations,      (tjnain,  with  nioilifieations.) 

of  the  siilieiioiil  ami  to  the  posterior  siii)erior  aii^ie  of  tlie  antrum.  It  may  be 
alK-'orlu'tl  by  the  antrum  or  by  tlie  sphenoid.  \\'lieii  the  eell  is  ab.sorbed  by  the 
sphenoid  a  eul-de-sae  is  formed  which  runs  obli(iuely  forward,  outward,  and 

downward.  It  may  be  from 
•1  to  ()  mm.  ( \-\  inch)  broad 
and  ")  or  (i  mm.  ( ]  inch)  ion^. 
Often  the  partition  wliicii 
>epaiates  this  prolongation 
fiom  the  antrum  is  made  of 
thick  bone,  but  again  it  is 
ciiiiimon  to  have  it  composed 
111'  translucent  bone,  which 
i-nuld  easily  melt  down  in 
tiie  presence  of  pus. 

Above  this  iirolongatioii 
are  the  jxisterior  etlimoidal 
ceils,  of  which  this  i)ro- 
longation  is  a  derivative. 
Below  and  toward  the  in- 
side i.s  the  spheno-jjalatine 
foramen,  and  to  the  out- 
side, in  the  spheno-maxil- 
lary  fossa,  is  the  sui)erior 
maxillary  nerve,  with  the  spheno-|)alatine  or  Meckel's  ganglion  hanging  from 
it:    behind  .'ire  the  sphono-maxillary  fo.ssa  and,  directly  below,  a  part  of  the 


I  Ui.  I7.^.  l'r.>liii]t::>liun  .>!  tlie  .Spln'Miiula!  Sinus  lur- 
warti.  (Fonr-fiflhs  natural  size.)  This  prolongation,  ealleil 
the  antral  prolongation,  makes  a  part  o(  the  posterior  supe- 
rior inner  wall  of  the  antnnn.  'I'lie  bone  at  the  anterior  or 
blinil  en<l  of  tho  prolongatif>n  is  a-s  thin  a.s  paper  and  eoukl 
easily  Ik-  l»roken  «lown  \>y  the  neerosing  aetion  of  pus. 
Through  sueh  a  prolongation  a  disea.si'tl  antrum  eouhl  readily 
infeet  the  .sphenoidal  sinus,  or  the  sphenoidal  sinus,  when 
dis<.a.s<Ml.  couKl  infc*et  the  antnnn.  This  prolr>ngation  is  very 
ronunon.      (Original.  1 
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superior  meatus.  The  importance  of  this  prolongation  is  that  it  unites  the 
sphenoid  and  the  antrum.  The  endeavor  was  made,  at  one  time,  to  enter  the 
sjihonoid  through  the  posterior  superior  angle  of  the  antrum,  where  this  pro- 
longation is  so  frequent.  There  were  too  many  important  relations  at  this 
point,  however,  and  the  way  was  too  narrow,  for  the  procedure  to  become 
much  used. 

;!.  A  ]ii(iiongation  into  the  great  wings  of  the  sphenoid  and  into  the  Ijase  of 
the  jitcryguid  plate.  (Fig.  178.)  It  is  the  most  common  prolongation.  Tliis  is 
found  once  in  six  subjects,  and  is  seen  only  in  large  sinuses.  It  is  often  greater 
on  one  side  than  on  the  other,  or 
may  even  be  unilateral.  It  projects 
(jutward  between  the  foramen  rotun- 
tlum  and  the  foramen  ovale — that 
is,  between  the  superior  and  the  in- 
ferior maxillary  nerves.  Sometimes 
the  prolongation  extends  down  the 
.side  of  the  choante  for  a  distance  of 
5  or  6  mm.  (\  inch).  In  one  case  out 
cf  six,  where  the  prolongation  is 
found,  it  reaches  as  far  outward  as 
I  he  foi'amen  ovale.  When  it  extends 
as  far  outward  as  this  the  cavity  is 
separated  from  the  two  nerves  and 
the  two  foramina  by  a  thin  partition 
of  bone,  or,  in  some  in.stances,  only 
l)y  mucous  membrane.  This  pro- 
longation explains  readily  the  in- 
volvement i)f  the  two  maxillary 
nerves  in  affections  of  the  sphenoidal 
sinus,  ^^'here  this  prolongation  is 
present  tlicie  is  danger,  in  the  opera- 
tion foi'  resecting  the  Gasserian 
ganglion  at  the  foramen  ovale,  of 
breaking  into  the  sinus.  On  account 
of  the  widening  of  the  floor  of  the  sinus  tlie  \'i(lian  nerve  is  in  the  floor  of  the 
prolongation  and  consequently  is  exposetl.  Whenever  the  two  choana'  are  found 
to  be  very  large  it  should  arouse  a  suspicion  that  this  prolongation  exists. 

Modern  study  of  the  anatomy  of  the  sphenoidal  sinus  has  brought  out  two 
important  points.  The  first  relates  to  the  rapidity  of  develojjment,  up  to  fifteen 
years,  .r-ray  plates  and  autopsy  findings  .'^how  that  at  ten  years  of  age  the 
sinus  may  be  as  large  as  what  is  given  as  the  normal  size  for  the  adult  sinus — 
tliat  is,  it  niay  measure,  from  before  backward,  three-quarters  of  an  inch.     At 


KiK.  179. — Uiagram.s  Showing  I)ilTfrei\t  Rela- 
tions between  the  Antrum,  tlie  Ethmoidal  Cells, 
antl  t!ie  Sphenoidal  Cells.      (Sieur  and  .Jacob.) 

1 ,  the  largest  figure,  shows  a  posterior  inferior 
etlimoidal  cell  between  the  sphenoid  behind  and 
the  antrum  in  front. 

2,  tlie  lower  left-hand  figure,  shows  the  poste- 
rior ethmoidal  cell  imitetl  to  the  sphenoid  and  mak- 
ing the  antrum  a  prolongation  of  the  sphenoidal 
sinus. 

3,  the  lower  right-hand  figure,  .shows  the  antrum 
increased  in  size  by  the  absorption  of  tliis  cell. 
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autopsy,  in  ii  l»>y  t»f  ten,  I  touml  it  to  iiiciisurc  in  this  diainctiT  one  incli.  In 
the  examination  of  aihilt  heads  my  experience  has  been  tiiat  it  is  more  common 
to  find  a  sinus  wliieii  measui'es  an  inch  or  more  antero-posteriorly  tlian  to  finil 
one  whieli  mesusiires  threes [uarters  of  an  inch.  The  second  iiiipnrtaiit  jjoint 
is  tlie  fireat  fre(iuenev  with  wiiich  the  sinus  is  found  to  have  prolongations.  The 
commonest  of  these  is  the  prolongation  outward  into  the  great  wing,  i)etween 

the  I'nraiiicn  rotunduni  in 
fi'diit  ami  thr  fiiranien  ovali' 
licliiiid.  I  hat  is,  lictween  the 
su]ierior  maxillary  nerve  and 
the  inferior  maxillary  nerve. 
'Hu'  intimate  relationship  be- 
tween this  jji'olongation  and 
these  two  important  nerves 
makes  the  examination  of 
tlic  sphmdiilal  sinus,  in  ca.ses 
of  neuralgia,  of  the  greatest 


^J) 


V\o.  180. — Spmiineii   .SliowinR  an  Kllinioidiil   ('ill   i;xli-iuliin: 
Back  Over  tin-  Splicnoiiliil  Sinus.      (Skur  ami  .lacnh  i 


importance.  This  prolongation  drains  poorly  at  ln'st,  and  the  drainage  is  made 
poorer  by  the  frequent  presence,  on  the  outer  wall  of  the  sinus,  of  a  jtartial 
partition  which  ])rojects  somewhat  o\'er  its  opi'uing. 

Mndcrn  aiiatniiiy  has  taught  us  how  the  posterior  elhiiioidal  cells  may  overlie 
and  surround  the  s|)heiioidal  sinus  (Fig.  ISO),  at  times  almost  taking  its  place, 
and  it  has  also  emi)hasized  the  intiiuate  relationship  between  the  sinus  and  the 
o]>lic  III  rN'c. 

Pathology.— .VciTK  I.\fi,.\.\i.m.\ti()N  or  thk  Si-hkndid.m.  Sim  s. — .\eute  iii- 
flaimnation  of  the  splienoidal  sinus  is  accomi)anied,  as  a  rule,  by  severe  geneial 
symptoms,  among  which  are  mental  deijre.ssiun,  sleeplessness,  ami  attacks  of 
fainting.  There  is  pain  either  in  the  occipital  or  in  the  frontal  reginn.  .\t  times 
the  pain  may  be  located  in  the  region  of  the  ear.  \'ertigo  may  l)e  present,  and 
there  is  generally  a  sense  of  pre.ssuie  behind  the  eye  of  the  affected  side.  The 
nose  is  stopjjcd,  and  there  is  loss  of  smell.  The  nasal  mucous  membrane  is  red, 
especially  in  the  region  of  the  superior  meatus  and  the  olfactory  fissure.  In 
this  locality  there  may  be  seen  .a  little  i)us  which  is  renewed  as  soon  as  it  is 
wijied  away. 

Acute  inflammation  of  the  splicnoiilal  sinus  can  cause  oculai'  distmbances 
such  as  swelling  of  the  liils,  exoi)hthalmos,iliplopia,  and  dimne.ssof  vision,  .\cute 
inflanunation  of  this  sinus  has  been  known  to  lead  to  a  fatal  meningitis. 

Unless  the  symptoms  are  stormy  or  comjjlications  are  threatened,  the  diag- 
no.sis  of  acute  inflammation  of  the  .sphenoidal  sinus  is  in  many  cases  only  a 
probable  diagnosis ;  and,  where  this  is  the  case,  the  treatment  is  purely  .symi)to- 
niatic.  If  local  treatment  is  called  for,  it  consists  in  washing  out  the  sinus 
or  enlarging  its  drainage  opening. 
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Chronic  Inflammation  of  the  Sphenoidal  Sinus. — In  chronic  inflamma- 
tion of  the  sphenoidal  sinus  any  or  all  of  the  symptoms  which  have  just  been 
given  for  acute  inflammation  may  \)v  present.  The  symptoms,  however,  arc 
generally  milder.  In  some  cases  the  patient  complains  of  severe  post-nasal 
catarrh,  while  in  others  he  mentions  also  dryness  of  the  pharynx,  discomfort  in 
the  larynx,  and  hoarseness.  The  post-nasal  catarrh  is  due  to  the  dried  secretion 
on  the  walls  of  the  pharynx;  the  sense  of  dryness,  to  the  atrophy  of  the  mucous 
membrane  caused  by  the  suppuration  in  the  sinus;  anrl  the  hoarseness,  to 
crusts  and  scabs  in  the  larynx.  In  oziena  (if  the  larynx  our  suspicions  should 
be  directed  to  the  accessory  sinuses,  and,  first  of  these,  to  the  sphenoid.  After- 
noon somnolence  is  commoner  in  sphenoitlal  disease  than  in  disease  of  the  other 
sinuses.  Severe  eye  symptoms  are,  as  a  rule,  late  symptoms,  though  they  may 
be  the  first  symptoms  noticed  by  the  patient.  Often  the  symptoms  are  those 
of  a  posterior  ethmoiditis,  such  as  mental  depression,  inability  to  carry  on  work, 
and  disturbances  of  vision. 

The  Varieties  of  Chronic  Inflammation  of  the  Sphenoidal  Sinus. — (1)  Mucocele. 
— Mucocele  of  the  sphenoidal  sinus,  with  gradual  dilatation  of  the  cavit.y  of  the 
sinus,  is  less  common  in  the  sphenoid  than  in  other  sinuses.  A  few  cases  have 
been  reported.  In  two  of  these  there  were  bilateral  cxoplithalmos  and  blindness 
from  atrophy  of  the  optic  nerve. 

The  diagnosis  of  mucocele  of  the  sphenoidal  sinus  can  be  made  only  by 
opening  the  sinus  and  evacuating  thick,  sterile  mucus.  The  dilatation  of  tlie 
sinus  could  probably  be  proved  best  by  use  of  the  .r-ray. 

(2)  Chronic  Suppuration. — Most  cases  of  chronic  inflammation  of  the  sj)he- 
noidal  sinus  are  cases  of  persistent  suppuration.  The  pus  from  chi'onic  suppu- 
ration in  the  sphenoidal  sinus  may  perforate  the  median  partition  between  the 
sinuses  and  fill  both  cavities;  it  may  also  bore  a  way  for  itself  forward  into  the 
posterior  ethmoidal  cells;  or  it  may  break  into  the  antrum  through  the  antral 
prolongation  of  the  sphenoid.  AMien  the  pus  works  its  way  through  the  roof 
of  the  sinus  or  through  the  outer  walls  the  consequences  are  more  serious.  In 
such  cases  there  are  disturbances  of  vision  from  compression  neuritis,  or  tlu'om- 
bosis  of  the  cavernous  sinus  with  its  attendant  eye  symptoms.  In  addition, 
there  may  occur  basal  meningitis,  extradural  abscess,  or  abscess  of  the  brain 
in  the  middle  fossa. 

Examination. — Pus  is  found  in  the  superior  meatus  and  in  the  olfactory  fi.ssure. 
From  here  some  of  it  reaches  the  floor  of  the  nose,  but  the  greater  part  gravitates 
to  the  pharTOx.  The  vault  is  filled  with  S3abs  and  the  posterior  pharyngeal  wall 
is  matted  thick  with  them.  Scabs  and  i)us  are  found  on  the  back  of  the  soft  palate 
and  about  the  rim  of  the  choana?.  Polypi  are  not  generally  present  in  connection 
with  suppuration  of  the  sphenoid.  The  posterior  end  of  the  middle  turbinate 
may  be  enlarged.  The  olfactory  fissure  is  not  wide  enough,  as  a  rule,  to  allow 
the  ostium  of  the  sphenoid  to  be  seen.     In  many  cases,  however,  it  can  be 
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l.r..iij;l»t  int..  view  l.y  usiiip  tlic  l(.n>;-l>la.lc.l  spccvihim.  Tli.-  iiu.st  iinportimt 
point,  in  making  a  diagnosis  of  chronic  sui.puratii.n  in  tlic  siili.iu.iilal  sinus,  is 
to  latliclcrizc  the  sinus  and  to  wasli  pus  from  il. 

Treatment.— So  far  as  treatment  is  concerned,  tlie  sphenoidal  sinus  may  l)o 
regarded  ius  the  most  posterior  of  the  ethmoidal  cells.  Suppuration  in  it.  there- 
fore, is  to  In-  treated  in  the  same  manner  as  suppuration  in  any  ethmoidal  cell- 
that  is.  l.y  opening  an.l  draining  it.  The  first  step  in  the  treatment  is  t,.  expose- 
as  much  of  the  lidnl  wall 
uf  the  splicniiid  as  pi  is- 
sihle.  This  is;icc(iniplished 
liv  remii\'ing  the  jxisterior 
half.  nr.  heller,  hy  reUK.v- 
ing  the  whole,  of  the 
middle  turliinate.  The 
outer  half  of  the  front 
face  of  the  splienoiil  is  t he 
posleri(.r  wall  of  the  eth- 
moidal labyrinth.  The 
sphenoid,  therefore,  canl.e 
entered  oitlier  through  the 
iiiiiei-  li;df  i>f  the  front  face 
or  through  thcouterhaif  hy 
way  of  the  ethmoidal  lal.y- 
rinth.  (Fig.  IM.)  Hajek's 
hook  is  very  useful  for  be- 
ginning the  removal  of  the 
anterior  wall.  The  ho(.k  is  phice<l  in  the  ostium,  point  downward,  and  pulled 
sharply  forward  and  downward.  As  it  tears  itself  out  it  takes  with  it  a  bit  of  the 
anterior  wall  about  the  ostium.  This  procedure  can  be  repeated  until  the  wlx.le 
front  wall  is  broken  away.  More  accurate  work,  however,  can  be  accomplished 
by  doing  the  finishing  with  a  clean-l)iting  conchotome  which  cuts  down- 
ward. As  the  conchotome  reaches  the  lower  part  of  the  front  wall  it  bites 
less  well  because  the  wall  here  is  thicker.  If  the  j.ostcrior  ethmoidal  cells  have 
been  removed  the  conchotome  can  be  turned  outward  and  the  outer  half  of  the 
front  wall  removed.  Here,  again,  the  hook  can  be  u.sed.  but  a  conclioloinc 
of  the  proper  shape  is  a  much  more  satisfactory  instrument.  .\ft(r  the 
removal  of  the  front  wall  the  cavity  of  the  sinus  is  wa.shed  out.  The  sinus 
should  never  be  curetted  except  in  a  downward  or  in  an  inward  direction.  If 
one  is  temjited  to  curette  in  any  other  direction  he  should  not  forget  that  the 
ophthalmic  artery,  the  cavernous  sinus,  and  the  internal  carotid  artery  lie 
against  the  outer  wall,  the  optic  chiasnia  and  the  pituitary  gland  against  the 
supprior  wall,  and  the  medulla  and  the  pons  against  the  posterior  wall.     The 


Flo.  181.  —  Diswection,  to  Sliow  How  Hajek's  Hook  I'sm  Be 
Vaetl  for  Hrrakiiig  Down  tlic  Front  Wall  of  the  Sphonoiilal 
Sinn.".      (Original.. 
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sphono-palatinc  artery  crosses  horizontally  the  lower  part  of  the  front  face  of  the 
the  sphenoid.  This  is  always  injured  if  the  very  lowest  part  of  the  front  wall 
is  removed.  For  the  renlo^•al  of  the  lowest  part  of  the  wall  the  chisel  or  the  burr- 
is  necessary,  because  the  wall  at  this  point  is  so  thick.  At  times,  it  is  neces- 
sary to  remove  some  of  the  anterior  portion  of  the  floor  of  the  sinus  in  order 
to  get  sufficient  drainage.  After  such  a  jirocedure  the  bleeding  may  be  severe 
enough  to  reciuire  a  tampon  to  control  it. 

^Mien  the  front  wall  of  the  si^henoidal  sinus  has  been  removed,  careful  after- 
treatment  is  necessary  in  order  to  pi-cvcnt  the  formation  of  a  membranous 
diaphragm  in  the  place  of  the  anterior  wall.  If  this  occurs,  the  drainage  of  the 
sinus  is  obstructed  and  remains  so  until  the  membrane  is  removed.  Any  gran- 
ulations, therefore,  which  spring  up  around  the  edge  of  the  bony  opening  in  the 
front  wall  of  the  sphenoid  should  be  curetted  or  burned  away  with  silver  nitrate. 
By  a  thorough  opening  of  the  sinus  after  the  method  just  described,  by  the 
niaintc  nance  of  drainage,  and  by  careful  after-treatment,  most  patients  can  be 
made  comfortable  and  many  of  them  cured. 

Routes  by  avhich  the  Sphenoid.\l  Sinus  May  be  Approached.— 1.  The  An- 
terior or  the  Ethmoidal  Route. — The  straightest  and  therefore  the  most  surgical 
route  to  the  sphenoidal  sinus  is  the  anterioi-  or  the  ethmoidal  route.  This  rccjuires 
a  skin  incision  along  the  outer  border  of  the  nasal  bone  and  the  resection  of  the 
ascending  process  of  the  superior  maxilla.  In  addition,  the  lachrymal  bone 
and  one-half  of  the  os  planum  are  removed.  The  method  of  accomplishing  these 
procedures  has  akeady  been  described  in  the  section  on  chronic  inflammation 
of  the  frontal  sinus.  (See  page  131.)  The  whole  ethmoidal  labyrinth  is  cleaned 
out  from  before  backward,  and  the  complete  front  wall  of  the  sphenoid  is  taken 
away  under  direct  vision.  This  method  is  slow  in  becoming  popular  on  account 
of  the  scar  left  in  the  skin.  Wherever  there  is  an  empyema  involving  at  the 
same  time  the  ethmoidal  labyrinth  and  the  sphenoidal  sinus,  I  believe  that  this 
route  is  by  far  the  best  one.  From  the  mechanical  standpoint  this  operation 
leads  all  others;  from  the  patient's  standpoint,  also,  it  must  be  looked  upon 
favorably  because  everything  is  accomplished  at  one  sitting  and  while  he  is 
umler  the  influence  of  an  anaesthetic.  In  this  way  the  patient  is  spared  many 
partial  operations. 

2.  The  Route  through  the  Inner  Wall  oj  the  Aitlrum.—ThQ  sphenoidal  sinus 
can  be  reached  through  the  upper  part  of  the  inner  wall  of  the  antrum.  This  is 
a  serviceable  route  and  one  which  has  been  used  much  abroatl. 

Technique.— The  canine  fo.ssa  is  ojjened  to  its  widest  limit.  (Fig.  1S2.) 
A  thin-bladed  knife  is  pushed  through  the  ostium  of  the  antrum  into  the  nasal 
cavity,  and  the  knife  is  carried  backward  horizontally  through  the  whole  length 
of  the  membranous  area  of  the  inner  wall  of  the  antrum.  The  posterior  superior 
part  of  the  inner  wall  of  the  antrum  is  broken  down  and  removed  with  the  con- 
chotome.     At  the  site  of  the  ostium  a  curette  is  passed  upward  in  as  nearly 
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vertical  ft  (lircctiMii  jisi)()s,-;il)l(',  into  t lie  fthnioiilai  laliyriiitli,  and  tiifii  is  carried 
Imckward  tliroiif;li  the  laliyrinth  to  tlie  front  of  the  spiienoidal  sinus.  Tiiis  lias 
to  he  done  by  ai<l  of  the  sense  of  toncli  and  by  a  Icnowledpe  of  distances.  The 
larger  the  portion  of  tlie  inner  wall  of  the  antrum  tliat  is  removed  the  greater 
is  the  working  space  and  the  better  the  view  of  tiie  si)henoidal  .sinus.  (Fig.  IKi.) 
Some  •)i)erators  remove  i»ractically  all  of  tlie  inner  wall  of  the  antrum,  in  order 
to  get  as  complete  a  view  of  the  sphenoidal  wall  as  is  jjossiblc.  When  the  fmnt 
face  of  the  sphenoid  is  uncovered  it  is  l)roken  down. 

As  regards  directness  and  effectiveness,  this  method  of  proccMlure  cannot  be 
compared  with  that  by  way  of  the  anterior  route.  FurthcriiHirc.  there  is  a 
\arialinn  of  the  posterior  ethmoidal  cells  wiiidi  makes 
this  route  uncertain.  Thi.s  variation  has  already  Infu 
described,  and  consists  in  a  posterior  ethmoidal  cell  of 
large  size,  paralleling  the  outer  wall  of  the  sinus.  When, 
therefore,  in  a  case  of  this 
kiml,  one  api)roaches  the 
-pliciKiid  from  the  antrum 
it  is  easy  to  enter  such  a 
cell,  to  mistake  it  for  the 
cavity  of  the  .sinus,  and  to 
leave  the  .sphenoidal  cavity 
]iroper  unopened.  I  have 
iiad  this  hajipen  re])ealedly 
on  the  cadaver,  although 
I  was  on  the  lookout  and 
took  special  i)ainsto  prevent 
it.  Such  a  mistake  would 
rarely  lie  made,  if  at  all,  in 
approaching  the  sphenoid 
from  the  front.  \\'<)rkiiig 
in  the  ethmoidal  region  from 
below  and  by  dead  reckftn- 
ing  is  never  so  satisfactory 
and  never  so  comfortable  as 
working  from  the  front  in  direct  line  v.ith  the  sinus  and  under  direct  vision. 
The  sphenoid  is  never  opened  iiy  way  of  the  antrum  except  in  cases  of  suppura- 
tion invol\-ing  at  the  same  time  the  .sphenoid,  the  ethmoidal  laliyrinth,  and 
the  antrum.  The  method  necessitates  working  in  the  dark,  and  is  bloody  and 
mechanically  |)oor. 

As  a  matter  of  completeness,  the  measurements  relating  to  this  operation  are 
given  here,  A  knowledge  of  them  is  essential  for  any  safe  and  thorough  work 
on  the  ethmoidal  labyrinth  or  on  the  sphenoid  by  the  antral  route. 


Fio,  182.  — DriiwiiiKlnlcii.lc.llo.SliowthoMothoilof  Rcacli- 
ing  t<ir  Ktliiiioiilnl  (Vlls  from  tlie  .\ntriim,  uiiil  tlie  Iiirisioii  in 
the  IpiMT  Port  <if  it«  Inner  Wall  fliroiipli  which  this  i.s  aeeoni- 
plishetl.  The  nnterior  end  <if  the  incision  is  at  the  point  where 
the  pn>t>e  entere<i  —  a  point  whicli  c«»rresponi is  to  the  ostium. 
The  crpseentie  line  in  front  of  thi.s  is  the  anterior  Ixmler  of  the 
hiatus  S4'iuilunans.  Troni  the  probe,  horizontally  backward, 
till-  heavy  lihirk  line  is  the  incision  tli(iiif;h  nhicli  the  cells  have 
iH-en  reached,  .\bove  this,  the  drawinp  shows  how  the  middle 
and  posterior  c-thmoidal  cells  lia\e  been  cleared  away,  and 
farther  back  it  shows  how  the  front  wall  of  the  sphenoidal 
Binus  hiLs  be<-n  bniken  down.      ((Jriginal.) 
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AMien  one  operates  for  the  purpose  of  establishing  an  opening  in  the  sphenoid 
lie  should  introduce  a  finger  through  the  mouth  into  the  posterior  nares,  as 
atlvised  by  St.  Clair  Thomson,  as  an  additional  guide  to  the  lower  edge  of  the 
anterior  surface.  I  have  measured  fifty  half-heads  in  order  to  get  an  idea  of 
the  operating  distances  to  the  cribriform  plate  and  to  the  sphenoid.  The  first 
measui'ement  is  the  distance  from  the  centre  of  the  canine  fossa  back  through 
the  posterior  part  of  the  membranous  area  of  the  irmer  wall  of  the  antrum  to 
the  lower  border  of  the  anterior  face  of  the  sphenoid.  This  measurement,  it 
was  found,  varied  from  H  to  2  inches.  Generally  it  was  2  inches  (5  cm.). 
Tlie  angle  at  which  tlie  curette  should  be  carried  backward,  in  order  to  strike 


Fig.    1S3. — Tliis   Drawing  Shows  the   Spheno-palatine   Foramen  and  the   Branche-S  of  the  Spheno- 
palatine Artery  that  Supply  the  Splienoidal  Sinus  and  the  Antrum.      (Original.) 

this  point,  is  forty-five  degrees.  If  the  curette  is  not  held  parallel  to  tlie  septum 
there  is  danger  of  opening  the  orbit  posteriorly.  The  distance,  straight  up 
through  the  ostium  to  the  cribriform  plate,  ranged  between  li  and  1|  indies. 
It  is  not  safe  to  curette  toward  the  cribriform  i)late  further  tlian  a  distance  of 
U  inches  (38  mm.,  or  practically  4  cm.). 

Let  us  consider  next  the  inside  of  this  inner  wall  of  tlie  antrum,  or.  what 
is  the  same  thing,  the  outer  wall  of  the  nares.  The  distance  from  the  ostium 
to  the  cribriform  plate  is,  on  the  average,  J  inch  (2  cm.).  In  one  case  only 
(lid  I  find  it  i  inch.  Tliis  distance  is  the  working  distance  of  the  curette  up- 
ward. Half  an  inch,  therefore,  from  the  ostium  upward  is  the  limit  of  safety. 
This  measurement  (|  inch,  or  2  cm.),  which  represents  the  distance  from  the 
ostium  to  the  cribriform  plate,  is  also  roughly  the  measurement  from  the 
ostium  to  the  anterior  face  of  the  sphenoid. 
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In  a  firt'iit  niajority  nf  cases  the  ostiuiii  is  on  a  line  with  llic  luwcr  cdp'  of 
the  anterior  fac-e  of  tiie  splieiioid.  It  may  he  a  little  above  or  a  little  below, 
but,  for  surgical  juirposes,  the  line  from  the  ostium  backward  can  serve  as  a 
guide  to  this  point. 

The  only  vessel  which  is  in  danger  of  being  cut  in  an  incision  through  the 
membranous  area  of  the  imier  wall  of  the  antrum  is  the  outer  and  descending 
brandi  of  thospheno-palatine  artery.  This,  however,  runs  down  on  the  ascend- 
ing process  of  the  palate  i)oni'  ami  is  not  in  danger  if  tiic  incision  is  .stopped 
a  (juarter  of  an  inch  in  front  of  the  posterior  angle  of  the  juilruiii,  or  if  the 
incision  is  not  prolonged  beyond  the  natural  stopping-place  causeil  l>y  tlic 
resistance  which  this  process  gives  to  the  knife.  Unless  the  incision  is  puslicd 
farther  back,  the  spheno-])alatine ganglion,  wiiicli  is  tlie  (!a.sserian  ganglion  of  the 
nose,  is  not  in  any  danger. 

The  length  of  the  inner  w;dl  of  the  antrum  was  foiiml  to  \:uy  from  \\  to  IJ 
inches  (.3  to  4  cm.). 

The  membranous  area  was  found  to  \nvy  in  di.-inicter  iictwccn  1  inch  and 
i  inch  t2k  cm. -4  cm.).  The  average  niea.surement  was  '(  inch  (2  cm.).  1  do  not 
see  how  one  may  avoid  wounding  the  branch  of  the  spheno-palatine  artery, 
which  cro.sses  transvei-sely  the  face  of  the  sinus  below  the  ostium.  It  is  \fvy 
rea.ssuring  to  have  a  measured  curette  when  one  is  working  in  the  nose.  Sucli 
a  curette  should  ha^•(•  the  distances  of  1,  2.  '2\.  and  '.\  inches  it.  .">.  Vt\,  and  7^ 
cm.)  marked  on  the  sliafl.  .\  fcrrale  is  placed  at  \\  inrlics.  When  one  winks 
straight  upward  towanl  the  cribriforni  plate,  through  the  ostium,  tlie  fci- 
rule  should  never  be  allowed  to  enter  the  antrum,  l)ut  should  be  kept  in  the 
centre  of  the  canine  fossa.  Anteriorly,  the  upward  limit  of  safety  is  H  inches. 
The  lower  part  of  the  front  wall  of  the  sphenoidal  sinus  is  2  inches  from  the  cent  ri' 
of  the  canine  fo.ssa.  When  the  sinus  is  entered,  the  curette  can  proceed  with 
safetv  \  inch  farther. 


\II.  XKol'L.VSMS  OF  THE  \OSE  AND  ( )F  TIIE  ACCESSORY 

.-^ixrsEs.* 

A.    TlMOKS    OF    THK    X.\S.\L    ( ".V\ITli;S. 

Benign  Neoplasms. 

Nasal  Pol3T)i. — The  mo.st  conunon  growth  within  the  nose  is  tiic  polyp. 
Polypi  arise  as  a  rule  from  the  ethmoidal  region  and  ar"  found  in  mo.st  instances 
in  the  middle  meatus.  They  arc  seen  at  all  ages,  but  ciiicHy  in  adult  and  middle 
life.     A  polyp  is  an  nedematous  fibroma  which  springs  from  the  muco.sa  or 

*  In  writing  the  followinp  ctiapter  on  Xeopla.sms  of  ttie  No.se  and  of  tlie  Aeces.sory 
Sinuses  the  author  has  used  freely  the  treatises  publisheil  hy  Zarniko.  f'asselberry.  and  St. 
Clair  Thompson;  and  to  these  writers  he  desires  here  to  express  his  thanks. 
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the  muco-periosteuin,  as  the  result  of  ehronic  iuHuiuruatioii.  The  j^rowth  is 
gelatinous  in  consistency  and  pyrifonn  in  shape.  Small  pcjlypi  are  flat,  large 
ones  are  petlunculated.  The  farther  back  in  the  nasal  cavity  a  polyp  arises 
the  greater  the  amount  of  fibrous  tissue  which  it  contains. 

Etiolocy. — The  majority  of  polypi  are  due  to  chronic  inflammation  of  the 
niuco-pcriosteum  and  the  bone  of  the  ethmoidal  labyrinth;  that  is,  they  are 
due  to  cthmoiditis.  The  opinion  which  has  been  accepted  most  widely  is  that 
the  pathological  changes  begin  in  the  mucosa  and  then  extend  inward.  The 
process  often  causes  either  a  disintegration  of  the  bone  or  a  rarefying  osteitis. 
Another  important  cause  of  polypi  is  em- 
pyema of  the  frontal  sinus  or  of  the  antrum. 
The  irritation  caused  by  the  purulent  dis- 
charge from  either  of  these  sinuses  leads  to 
disease  of  the  mucous  membrane  of  the 
middle  meatus  and  in  this  way  gives  rise 
to  the  growth  of  polypi. 

Microscopic  Appearances. — The  body 
of  a  polypus  is  composed  of  a  network 
of  areolar  tissue.  The  meshes  of  the  net- 
work are  filled  with  serum.  The  serum- 
tilled  spaces  may  be  so  large  that  the  polyp 
becomes  partly  or  wholly  cystic.  The  scrum 
contains  salts  in  solution  and  mucin,  and 
in  the  meshes  of  the  areolar  tissue  there 
are  threads  of  fibrin  and  small  round  cells. 
The  c<n'ering  of  a  polypus  is  ciliated  co- 
lumnar epithelium.     (Fig.  184.) 

Symptoms. — Occasionally  the  fir,st  symp- 
tom indicative  of  the  presence  of  a  nasal 
polypus  is  a  diminution  or  a  loss  of  the 
sense  of  smell.  This  is  due  to  the  block- 
ing of  the  olfactory  fissure  by  the  polypi. 
The  more  usual  symptoms  are  nasal  obstruction,  a  watery  secretion  from  the 
nose,  and  headache.  In  severe  cases,  in  addition  to  the  symptoms  mentioned, 
there  is  a  feeling  of  intranasal  pressure.  The  speech  is  defective  and  in  most 
cases  there  are  aural  complications.  Sometimes  the  stinuilation  or  the  irritation 
of  th(>  nasal  reflexes  produces  sneezing  or  asthma. 

Nasal  polypi  may  be  divided  into  three  groups:— (11  Polypi  associated  with 
ethmoiditis;  (2)  polypi  associated  with  suppuration  of  the  accessory  sinuses; 
(3)  polypi  associated  with  vasomotor  rhinitis. 

(1)  Pohjpi  Associatecl  with  Ethmoiditis.— In  some  cases  of  nasal  polypi  due 
to  ethmoiditis  the  growths  are  hidden  in  the  middle  meatus,  and  tlo  not  become 


Fig.  184.  —  Vertical  Section  of  an 
Ordinary  Nasal  Polyp.  (Magnified  6  diam- 
eters.) The  upper  part  of  the  figure  rep- 
resents the  pedicle,  and  the  lower  part  the 
body  the  polyp.  (From  Zarniko,  after 
Guenther.) 
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vi.<il)lc  until  tlic  Jiiitrrior  cikI  of  tlic  iiiiddlc  tiirl)iiiatc  is  niuovcd.  (Icncnilly, 
howover,  the  polypi  I'aii  1m>  seen  Inuldiii^;  from  tiio  luiddU-  meatus.  WIutc  tlu> 
disoa.'^o  has  existed  for  a  loii«  lime  one  or  more  lar-je  polypi  may  completely 
fill  the  iia-sil  eavlty.  A  larp'  polypus  may  present  itself  ;il  the  vestibule  or  it 
may  fall  l)aek  into  the  pharynx.  The  nose  may  l)e  liilecl  with  a  watery  secre- 
tion;   there  is,  however,  no  pus. 

Symptoms.— The  common  .symi)toms  •.ire  paitial  or  (omjilete  nasal  obstruc- 
tion. Theiv  may  he,  in  addition,  a  watery  na.sal  discharjie  and  headache.  When 
the  olfactfiry  fis.sure  is  occluded  there  is  loss  of  the  sense  of  snidl. 

.\s  a  rule,  the  removal  of  the  polypi  re.-tores  the  ability  to  smell.  Wiien 
the  no.se  is  entirely  blocked  or  the  polypi  are  so  numerous  that  they  project  into 
the  pharynx  and  interfere  with  the  moveiiienl  of  the  soft  p:ilale.  the  character 
of  the  voice  is  altered. 

Tix'!itment.-A\  hen  the  jiolyju  are  small  and  conHned  to  the  middle  meatus, 
or  when  they  are  jtlaced  high  up  in  the  nose,  in  the  olfactory  fissuic.  it  is  nec(s- 
sarv  to  remove  the  anterior  end  of  the  middle  turiiinate  in  order  to  rc;icii  thrm. 
Small  polypi  are  b'st  removed  with  a  conchotome.  The  usual  instrument 
for  removing  large  polypi  is  the  snare.  In  the  emiiloymenl  of  the  snare  the 
loop  of  wire  is  made  of  such  a  size  ihat  it  will  encircle  the  body  of  the  growth 
easily.  The  loop  is  then  maniinilated  al)Out  the  body  of  the  ]'^o\\■\^  and  pushed 
upward  until  it  encircles  the  jiedicle  of  the  growih.  .\t  this  .-tage  of  llic  pro- 
cedure the  loop  is  narrowed  by  the  ecraseur  attachment  of  the  .■^nare  until  the 
pedicle  of  the  polyj)  is  cut  through.  In  many  inst;uices  no  operative  proced- 
ure could  be  simi)ler:  in  some  ca.ses,  however,  the  successful  adjustment  of 
the  snare  rei|uires  a  luimber  of  tiials.  This  i.s  especially  true  if  the  l)olyp  is 
large.  In  such  instances  the  wire  loop  should  be  at  least  an  inch  and  a  half 
long  and  as  wide  as  tlv  nasal  cavity  will  |)eiinit.  The  loop  is  introduced  into 
the  nose  at  the  level  of  tlie  flooi'  and  in  a  direction  parallel  with  the  >ep1uni. 
and  it  is  carried  well  into  the  nasal  cavity  so  that  it  ])i'ojects  beyond  the  polyji. 
When  it  is  in  place  the  loo])  is  turned  outward  and  upwaid  about  the  lower 
end  of  the  polyp.  The  operator  manipulates  the  Icjoj)  in  the  same  manner 
as  a  fisherman  mani|)ulates  a  hand-net  in  scoojiing  uj)  minnows.  When  the 
polyp  is  large  or  the  nose  so  narrow  that  the  limits  of  the  growth  caimot  be 
determined,  it  is  useful,  after  the  wire  is  in  place  along  the  floor  of  the  nose  and 
ha.s  Ijoon  tumeil  outward,  to  gra.sp  the  end  of  the  polyj)  with  a  delicate  pair  of 
arterj-  clamps  anil  to  pull  the  ma.s.s  into  the  snare  as  the  loop  is  being  carried 
about  it.  As  the  loop  is  forced  upward  it  is  gradually  made  smaller,  and  then, 
when  it  has  been  carried  as  high  as  jxjssible,  the  wire  i.s  drawn  tight  about  the 
jjedide  and  the  jxilyp  is  cut  thrrnigh.  Instead  of  cutting  the  pedicle  of  the 
yxilyp.  one  may,  in  some  ca,ses,  wrench  the  growth  out  with  a  (piick  jerk  of  the 
ramnila  of  the  snare.  This  procedure  often  brings  away  several  sniall  jiolypi 
which  s|)ring  from  the  same  base  as  the  large  one.     When  the  attemjit  to  ad- 
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just  the  wire  loop  fails,  the  polyp  is  often  pushed  into  the  posteiior  part  of  the 
nose.  When  this  happens,  if  the  patient  is  told  to  l)ln\v,  the  poh^J  mil  be  forced 
to  the  front  again  into  a  position  favorable  for  the  application  of  the  wire. 

Whenever  the  polyp  springs  from  the  posterior  part  of  the  na.sal  ca\'itj', 
and  especially  whene\-er  the  body  of  the  tumor  falls  into  the  phai-ynx,  it  is  very 
difficult  to  get  tlie  \nre  loop  around  it.  Such  a  polyp  generally  ha.s  a  narrow 
pedicle.  AVhen  this  is  found  to  be  the  case,  a  small  hook  is  the  best  instrument 
with  which  to  renune  it.  When  used  for  this  purpose  the  hook  is  passed  into 
the  nose  alongside  the  septum  and  carried,  if  necessary,  into  the  pharynx; 
and  when  it  has  reached  this  position  it  is  turned  outward  so  as  to  lie  in  a  hor- 
izontal position.  If  the  hook  is  then  pulled  forward  it  engages  the  pedicle  of 
the  polyp  and  tears  through  it.  After  this,  the  polyp  lies  free  in  the  nasal 
cavity  or  falls  into  the  pharynx.  In  these  rather  difficidt  cases,  if  the  patient 
can  tolerate  the  manipulations,  the  physician's  finger  introduced  into  the  vault 
may  be  made  to  push  the  polyp  forward  and  fix  it  while  the  hook  is  guided  into 
place.  This  procedure  is  so  readily  executed  midcr  ether  that  the  administra- 
tion of  an  anaesthetic  is  often  advisable. 

Still  another  jirocedure  that  is  useful  for  removing  a  polyp  which  projects 
into  the  jiharynx  is  to  pass  a  long  loop  of  snare  wire  through  the  nose  until 
it  falls  below  the  soft  palate.  The  loop  is  spread  with  the  fingei-s  and  allowed 
to  sink  back  against  the  pharyngeal  wall.  Then  the  ends  of  the  loop  which 
come  out  of  the  nose  are  pulled  upon.  As  the  wire  ascends  it  scrapes  along 
the  posterior  pharyngeal  wall  so  that  the  jiolyp  often  engages  in  the  loop. 
AATien  the  polyp  is  caught  the  wire  is  threaded  into  the  canmda  of  the  snare, 
and  the  polyp  is  removed. 

The  simple  removal  of  pol}'i>i  is  not  sufficient.  The  mucous  membi'ane  from 
which  the  growths  spring  should  be  removed,  and  so  also  should  the  ethmoidal 
cells  which  underlie  it.  Only  by  thorough  treatment  of  this  kind  can  the 
recurrence  of  polypi  be  delayed  or  prevented. 

(2)  Polypi  Associated  with  Suppuration  in  the  Accessory  Sinuses. — The  con- 
stant discharge  of  pus  into  the  middle  meatus  from  the  frontal  sinus  or  from 
the  antrum  is  liable  to  cause  the  grouih  of  polypi. 

AMiere  polypi  and  pus  are  present  in  the  nasal  cavity  there  is  commonly 
sinus  disease  back  of  the  polypi.  As  corroborative  evidence  of  this  fact  there 
is  generally  pain  over  the  affected  sinus.  Transillumination  or  the  x-ray  |ilate 
will  settle  definitely  which  one  of  the  accessory  sinuses  is  at  fault. 

According  to  their  size  the  polypi  are  removed  either  with  the  conchotome 
or  with  the  snare.  When  this  has  l)ei'n  done,  treatment  should  ix"  directed  to 
the  diseased  sinus.     The  measures  required  have  already  lieen  described. 

(3)  Polyjii  Associated  with  Vasomotor  Rhinitis. — .\  certain  number  of  cases 
of  asthma  are  associated  with  bilateral  ])olypi.  In  addition  to  the  asthma 
there  may  be  vasomotor  rhinitis.      This  is  shown  by  severe  sneezing.     Often 
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liolypi  arc  iircscnt,  iidt  only  in  tin-  nose,  l)iit  also  in  tlic  iiiitniiii.  Tlic  I'liinla- 
im-ntal  pathological  coiulitioii  s<('iiis  to  l>r  a  lack  of  pro|icr  vasomotor  idii- 
trol.  This  sh(»\vs  itself  in  the  (Icvclopiufiil  of  imlypi  in  tlir  niiilillc  meatus  or 
ill  ledematous  s\velliii}i  of  the  nasal  mucous  menihiani'. 

1  )iaf;nosis.— Ciuses  of  asthma  or  vasomotor  rhinitis,  which  have  no  other 
patholo^rical  lesion  in  the  nose  exeejjt  polypi,  are  classed  in  this  fjroup. 

Ti-eatment. — When-ver  there  are  polypi  they  should  he  removed.  In  many 
cases  this  calls  for  oix-nin};  the  antrum.  This  is  hest  accom])lished  fiom  the 
canine  fo.ssa.  After  the  polypi  are  removed  from  the  aiitn;:u  a  iarf:e  oiieniiif; 
should  lie  made  from  it  into  the  nose,  under  the  inferior  turliinate. 

Intranasal  Fihroma.— Polypi  which  ori^rinatc  in  the  posterior  pari  of  the 
na.sal  cavity  contain  more  fibrous  tissue  than  do  polypi  which  ar<'  found  in  the 
anterior  part.  A  jiosterior  polypus,  accordiu';  to  the  amount  of  fihious  tissue 
which  it  contains,  is  cla.s.sed  as  a  lihro-mucous  polypus  or  as  a  liliroma.  .\  pure 
fihroma  is  nire.  .\  (ihrous  poly])us  is  siufile,  non-translucent,  of  a  dark  color, 
and  lianl.  It  cannot  Ite  distinguished  from  a  filiro-sarcoma  e\ce]il  hy  micro- 
scopical examination.  After  removal  a  fihroma  tends  to  recur.  In  time  it 
may  Im-  sujiplanted  hy  sarcoma. 

A  small  lihroma  which  is  favoi'ahly  placeil  can  he  removed  with  the  snare. 
The  cold  wire  loop  is  generally  employed.  At  times,  however,  it  is  necessary  to 
n>niove  the  growth  piecemeal  with  a  strong  punch.  In  such  inst.ances  the 
bleeding  is  frc-e  and  recjuires  jiacking  of  the  nasal  ca\ity.  In  neglected  casi's 
the  accessory  sinu.se.s  are  involved,  so  that  an  external  ojieiation  may  be 
necessary  in  order  to  reacli  the  LM-owth  etTeeti\'i'ly. 

Fibroma  of  the  Vault  of  the  Pharynx,— A  fibroma  of  tlie  v.ull  of  the  jdiarynx 
so  oftiMi  invades  the  na.sal  cavity,  and  is  .so  similar  in  structure  to  fibroma  of 
the  nose,  that  it  is  ai)proi)riately  discussed  in  connectioii  witii  intranasal  fibroma. 
The  microscope  .shows  that  all  grades  of  malignancy  are  found  in  fibromata 
of  the  vault  of  the  pharynx:  sonr.'  of  them  b'ing  pure  lii)ronrita,  others  fibro- 
sarcomata,  and  still  others  angio-tibroinata  or  angifnfibro-.sarcomata.  Histolog- 
ically, it  may  not  hv  permissible  to  class  a  fibroma  among  the  malignant  growths, 
but  clinically  it  has  some  of  the  characteristics  of  malignancy.  These  aic 
for  e.\anii)le,  that  it  tends  to  recur  and  that  it  invades  the  nasal  cavity  and  ac- 
ce.s,sory  sinuses.  The  growth  visually  spiings  from  the  under  surface  of  the  basilar 
proccs-s  of  the  sphenoid  oi-  from  the  occipital  bone.  It  may  grow  ra])idly  and 
invade  the  na.>;al  cavity  an<l  the  antnmi,  the  orbit,  or  the  sphenoidal  sinus. 
This  variety  of  new-growth  occurs  almost  always  in  males  l)etween  the  ages 
of  ten  and  twenty  yeai-s.  After  the  twenty-fifth  year  the  tumor  cea.ses  to  grow 
and  gradually  disappeai-s.  In  .some  in.stances  it  reaches  its  limit  of  growth 
nnich  earlier  than  this  period. 

Sv.Mi'ToMS. — The  chief  symjUoms  of  a  fibroma  of  the  vault  of  the  pharynx 
are  hemorrhage  and   nasal  obstruction.     In  extensive  cases  the  nasal  bones 
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arc  t^pread  and  the  deformity  known  as  "frog-face"  is  produced.  After  the 
growlih  has  entirely  filletl  the  antrnni  it  appears  in  the  canine  fossa  and  causes 
the  check  to  bulge.  Where  the  tumor  extends  rapidly  or  has  been  neglected 
it  grows  outward  into  the  spheno-niaxillary  fossa  and  rises  from  here  into  the 
temporal  fossa.  It  may  appear  below  the  soft  palate  and  so  interfere  with 
speech  as  well  as  with  swallowing  and  !)reathing.  In  the  cases  that  end  fatally 
death  is  caused  by  hemorrhage,  pyaemia,  or  cerebral  involvement.    (See  Fig.  ISo.) 

Di.^GNosis. — Repeated  or  severe  hemorrhage  from  the  nose  in  a  boy  or  a 
young  man  should  raise  the  suspicion  of  the  existence  of  a  fibroma  in  the  vault  of 
the  pharynx.  Examination  with  the  mirror  shows  a  bluish-gray  or  a  pinkish 
lunior  springing  from  the  vault.  If  there  is  a  prolongation  into  the  nasal  cavity 
this  can  be  seen  by  looking  into  the  nose.  A 
(ibronia  can  hardly  be  mistaken  for  an  adenoid 
if  a  clear  picture  of  it  is  obtained  in  the  mirror, 
but  it  might  be  mistaken  for  an  adenoid  when 
examined  with  the  finger.  An  adenoid,  how- 
ever, is  not  so  firm  as  a  fibroma,  and  is  situated 
in  the  middle  line,  whereas  a  fibroma  often  has 
its  chief  attachment  to  the  side  of  the  vault. 
An  adenoid  bleeds  but  little  on  manipulation, 
whereas  a  fibroma  bleeds  excessively.  The  exact 
nature  of  the  growi:h  cannot  be  ascertained  until 
a  piece  is  removed  for  microscopical  examination. 

Prognosis. — A  fibroma  of  the  vault  which 
appears  in  early  youth,  and  is  allowed  to  go  on 
luitreated,  generally  ends  in  death.  When  tlic 
growth  starts  near  the  age  limit, — that  is,  about 
the  twentieth  year, — it  may  imdcrgo  retrogres- 
sive changes  and  disappear,  ('ases  have  been 
reported  where  the  growth  has  been  destroyed 
and  cured  by  sloughing.  When  the  growth  is  seen  early  and  it  can  be  remoNcd 
frequently,  the  prognosis  is  favorable. 

Treatment.— The  aim  of  treatment  is  to  keep  the  growth  at  a  minimum 
size  until  the  patient  reaches  the  age  when  the  tumor  stops  growing  of  its  own 
accord.  The  more  malignant  the  tumor  the  oftener  it  will  have  to  l)e  removed. 
For  the  first  few  years  this  may  mean  an  ojxM-ation  once  or  twice  a  year.  It 
may  be  put  down  as  an  axiom  that  the  whole  of  the  growlh  cannot  lie  gotten 
out  at  one  operation  no  matter  how  prolonged  or  extensive  the  operative  pro- 
cedure may  be.  Only  in  the  most  neglected  cases  or  in  those  of  the  most  malig- 
nant type  is  it  necessary  to  resect  the  superior  maxilla.  This  has  been  a  com- 
mon practice  even  for  a  fibroma  of  a  low  grade  of  malignancy,  but  it  is  no  longer 
considered  good  surgery. 


ha.l: 


.  ISO.  — Spreiiilijl' tlif  Il|>f;LM-ina 
if  Fibroma  of  tlit-  \aiilt  of  tlic 
MX.  (FromZarniko.)  Tliegrowtli 
(iro'ongatioii  in  each  nasal  fossa. 
It  tilled  tlic  right  antrum  and  broke 
through  the  canine  fossa.  The  right 
spheno-ma.xillary  fossa  was  filled  b\- 
the  growth,  whicli  from  licre  extend- 
ed into  the  temporal  fossa. 
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'llu'  danger  of  llu-  operation  lies  in  lienioiiiiage.  Kno\vin<i  tliis,  liic  npi  rator 
-lioiilil  make  up  liis  mind  what  proeednre  is  l)est  adapted  totiie  case  in  hand,  and 
tlie  operative  measures  sliould  lie  execute  il  (|uici<ly  and  thoroufihly.  Time  should 
not  lx>  lost  by  experiment infj  with  dillennl  types  of  instrunienls.  The  most 
useful  instruments  are:  a  heavy  snare,  wliidi  carries  a  stronj;  wire  and  ha>  an 
ecraseur  attachment:  aheavyrinj;  puncii.  with  a  curve-  so  disposed  tiiat  it  will 
reach  the  vault  of  the  pharynx  when  carried  uj)  behind  the  soft  palate:  and  a 
stout  riiif;  i)unch  which  is  not  too  large  to  be  passed  through  the  upjier  pari  of 
the  nose  into  the  pharynx.  The  Farlow  snare  and  t'oflin's  filmmia  imnch  are 
two  instruments  very  well  adajited  for  removing  the  tibroma. 

The  index  finger  of  the  left  hand  should  lie  kept  in  the  jiliarynx  in  order  to 
guide  the  wire  loop  around  the  tumor  or  t<>  guide  the  punch.  The  ring  punch 
of  medium  size,  .such  as  is  used  in  wmk  upon  the  tonsil,  is  also  very  useful. 
It  is  imjiortant  that  the  punch  .should  not  grasp  tissue  blindly,  but  should 
always  be  directed  by  the  finger  tip.  In  lliis  way  every  stroke  of  the  punch 
accomplishes  something,  the  cartilages  of  the  Eustachian  tubes  are  |>rot((tid 
from  injury,  and  the  operator  knows  when  his  work  is  fini.shed.  The  piaclice 
of  tying  one  or  both  of  the  external  carotid  arteries  is  coming  more  and  more 
into  favor  in  or.ler  to  le.s.scn  the  hemorrhage  ami  to  delay  recurrence  of  the 
tumor  by  diminishing  its  blood  supply.  If  it  is  decided  to  tie  both  arteries 
it  is  well  to  tie  one  of  them  under  cocaine  a  week  before  the  operation.  Only 
in  young  individuals,  or  where  the  growth  is  very  extensi\-e  or  very  malignant, 
is  it  necessary  to  tie  the  external  (•.•irolid.  The  jiatiinl  e;ui  be  ojierateil  on 
with  the  head  hanging  over  the  end  of  the  table,  i>v  he  can  be  strapped  into 
a  chair  in  the  sitting  position.  If  the  cainlid  is  nut  lo  be  tied  I  |ucfer  ibe 
sitting  position. 

Tvrhniqm-  of  the  Ojxrotion  icilh  the  Snare. — The  snaie  is  used  to  the  best 
advantage'  whe'ii  the-  patie'iit  is  in  the  sitting  posture-. 

The  reme)val  e)f  a  fibroma  with  a  snare  is  suce-essful  only  when  the  growth  is 
pedunculate-d.  Unless  the  growth  i.s  so  formed  that  the-  loo])  e)f  the  in>lrunient 
e'an  \>c  e-ngageel  about  it  without  serious  difficulty  the  snare'  she)ulel  be'  aban- 
eloned.  It  is  a  common  mi.stake'  fe)r  ojieratoi-s  to  pei-sist  in  the  attemjit  to  use 
the'  snare  whe-n  such  difficult ie's  are'  e-nceivuite'ie'd.  The  cannula  is  threade'd  with 
stout  plane)  wire-,  and  the-  leiop  is  pas,>;e'(l  thre)ugh  the'  siele  of  the  ne)se'  whieh  gives 
the  best  access  to  the  base  eif  the  tumeir.  The-  finger  in  the  jiharynx  guide's 
the  wii-e  about  the-  tumor  and  pu.shes  it  ujiward  round  the  |M(liile.  .\fte'r 
the  wire  is  in  ))lace',  if  the  growth  is  large'  e'liough.  a  i)air  of  curved  double  hooks 
is  pasi-cd  through  the  meuith  inte)  the  pharynx  and  snajipe'el  into  the'  base-  of  the' 
tumor.  The  lieael  of  the-  [latie'iit  is  be-nt  forward  aiiei  the  growth  is  cut  oft"  by 
slowly  screwing  home  the  e'e'rase'ur  attachment  of  tlie-  snare.  If  the'  proce'elure 
is  .successful  the  eletadu'd  tumeir  falls  eait  e)f  the  nienith  under  the'  guielane-e  eif 
the  double  he)oks.     lie-fore'  the-  o|jeration   is   begun  a   narreiw   tape  should   be 
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passed  through  one  nostril  and  brought  out  of  the  mouth.  This  is  drawn  tight 
and  sU]i]'('d  down  over  the  h])  in  order  to  l)ring  the  palate  forward  and  to  keep 
it  out  of  the  way  of  the  finger  in  the  vault  of  the  pharynx.  To  the  lower  half  of 
this  tajje  a  plug  of  gauze,  of  fairly  large  size  for  the  post-nasal  space,  is  tied.  If 
much  hemorrhage  follows  the  removal  of  the  growth,  the  plug  should  be  firmly 
crowded  into  the  vault  of  the  pharynx,  ^^'hen  there  is  but  little  bleeding,  the 
ends  of  the  tape  may  be  tied  and  the  plug  left  hanging  on  the  patient's  cheek, 
ready  for  use  in  case  it  may  be  needed  later. 

Sometimes  a  wire  can  be  made  to  engage  the  tumor  if  a  long  thin  clamp,  such 
as  is  used  in  operations  in  the  jxlvis,  is  passed  through  the  nose  and  adjusted  on 
tile  base  (if  the  growth.  \\'itli  the  clamp  in  place  a  loop  of  wire  is  pas.sed  over 
tile  handle  of  the  clamp  and  guided  by  the  shaft  of  the  in.'^trument  into  the 
[iliarynx.  '\\'hen  the  loop  reaches  the  pharynx  it  is  manipulated  with  the  finger 
about  the  growth  and  over  the  projecting  end  of  the  clamp. 

The  Technique  of  the  Removal  of  a  Fibroma  iviih  the  Punch. — In  the  writer's 
ex])erience  the  removal  of  a  fibroma  is  more  often  successfully  effected  with  the 
punch  than  with  the  snare.  It  is  exceptional,  however,  to  find  a  fibroma  so  pedun- 
culati'd  that  the  snare  will  remove  more  than  a  part  of  it,  and  consequently  in 
most  cases  the  base  of  the  gro\\-th  has  to  be  removed  uith  the  punch.  After  the 
snare  has  removed  a  reasonable  part  of  the  growth,  it  should  be  discarded  for  the 
punch.  If  the  growth  is  not  pedunculated  the  snare  should  not  be  tried.  AMieu 
the  punch  is  used,  the  finger  should  guide  it  into  place  about  the  tvmior  before 
the  blades  are  shut.  Fibromata  are  so  hard  that  even  the  strongest  i)unch  may 
not  cut  through  them  cleanly.  In  these  cases  the  tumor  must  be  torn  out 
])iecemeal.  In  this  tearing  lies  the  chief  danger.  Fibromata  grow,  as  a  rule, 
from  the  ba.se  of  the  sphenoidal  bone,  on  the  under  surface  of  the  sphenoidal 
sinus.  In  some  instances  they  even  invade  the  cavity  of  the  sinus.  It  is  better, 
therefore,  in  order  to  avoid  opening  the  sinus,  to  bite  off  the  gro\^'th  as  cleanly 
as  po.ssible.  If  the  sphenoidal  sinus  is  opened  and  suppuration  is  started  within 
it,  afatal  meningitis  is  practically  sure  to  follow.  A  large  opening  into  the  sinus 
is  safer  than  a  small  one,  becau.se  the  larger  the  opening  the  better  the  drainage. 
^\'hen  the  sphenoidal  sinus  is  opened,  the  presence  of  a  post-nasal  jilug  is  very 
dangerous,  because  it  tends  to  force  the  infection  from  the  base  of  the  sloughing 
tumor  into  the  sinus. 

If,  after  thi-  removal  of  a  fibroma,  symptoms  of  meningitis  set  in,  lioth 
sphenoidal  sinuses  mu.st  be  opened  at  once. 

A  fatal  case  of  the  writer's  illustrates  this  point.  The  autopsy  on  this  ca.se 
sliowed  that  the  right  sphenoidal  sinus  was  full  of  pus  and  had  caused  a  basal 
meningitis.  The  left  sphenoidal  sinus  had  been  opened  at  the  operation.  This 
sinus,  however,  was  found  at  the  autopsy  to  be  clean.  Before  the  death  of  the 
patient  the  left  sphenoidal  sinus  had  been  suspected  and  had  been  washed  out. 
Before  the  death  of  the  patient  also  an  attempt  was  made  to  examine  the  right 
sphenoidal  sinus  without  the  aid  of  a  general  anesthetic,  but  the  e.xamination  was 
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unsatisfactory.  lii  tliis  {•a;«>  t lie  posterior  lui-sal  pluj;  started  u|>  a  suppuiatidii  in 
the  left  mitlille  ear,  ami  later  it  was  found  necessary  to  perforin  a  mastoid  ()])Pra- 
tion.  As  evidences  of  nieiiingitis,  however,  set  in,  an  operation  was  performed 
on  the  lateral  sinus  and  the  cerebellum  was  exi)lored.  All  this  time  the 
focus  of  the  trouble  was  located  in  the  rijiht  sphenoidal  sinus.  The  post-nasal  plug 
had  caused  trouble,  not  oidy  with  the  middle  ear  on  the  left  side,  hut  al.so  with  the 
s])henoiil  on  the  rifiht. 

After  the  body  of  a  Hbroiua  ha.>J  been  removed  throujih  the  ijharyufjca!  route 
the  base  of  th<'  tumor  can  be  dealt  wth  directly  by  passing;  the  tonsil  punch 
throufih  the  ui)iier  part  of  the  nose.  The  application  of  the  ])UM(h  to  the 
tumor  is  jtuided  liy  the  finf;er  in  the  vault. 

Harmon  Smith  recently  reported  a  ca.se  in  whicli  he  caused  a  lihrnma  to  sl(iu;;h 
away  by  injectin};  into  it  moiiochioracetic  aiid.     The  injections,  some  fourteen 

in  all.  were  made  with  Smitii's  modi- 
tii-alidu  (if  a  syringe  devised  by  Coflin. 
The  patient  was  a  boy  of  si.xteen. 

Tile  essentia!  jxiinl  to  remember 
••ibiiul  libroma  of  the  vault  of  the 
pharynx  is  that  resection  <>f  the  su- 
perior ni;i\ill:i  is  seldom  necessary. 

Intranasal  Papilloma ;  Fibroma 
Papillare.  Papillary  fibroma,  coni- 
monly  called  a  wart,  is  found  usually 
in  the  vestibule  of  the  nose.  It  can 
{irow  from  any  |iart  of  the  nasal 
ea\ity.  but  the  favorite  places  are 
the  sei)tiwn  and  the  floor  of  tlie  nose. 
The  firowth  inaj'  be  of  the  sciuanmus 
type  or  it  may  be  soft  and  vascular, 
composed  chiefly  of  colunuiar  ejii- 
thelium.  It  may  be  pedimculated 
or  .sessile.  (Fif^.  ISfi.) 
Symitoms. — The  chief  sym|)toms  are  iia.sal  obstruction  and  epistaxis. 
I)i.\(iN((Sis. — The  growlh  has  the  white,  caulifiower-like  appearance  .so 
characteinstie  of  papilloma  of  the  larynx.  It  is  very  friable.  Ii  has  not  the 
consistency  of  eiMthelioma,  but  it  can  be  di.stingui.shed  from  malifrnant  disea.sc 
only  by  inicro.scopical  examination.  Often  the  clinical  cotirse  of  the  affection 
will  enable  the  physician  to  make  a  reasonably  sure  diagnosis.  According  to 
\\'right,  there  is  little  if  any  tendency  to  malignant  transformation. 

TitK.vT.MKNT.— The  growth  should  be  removed  with  snare,  conchotome,  or 
curette,  and  its  base  cauterized  with  trichloracetic  or  chromic  acid.  The  growth 
recurs  very  rapidly.  In  a  case  under  the  care  of  the  writer  at  the  present  time, 
it  is  necessary,  in  order  to  keep  ahead  of  the  growth,  to  remove  it  at  least  cvei7 
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six  weeks.  In  this  case  it  has  been  found  useful  to  put  a  light  plug  of  gauze 
wrapped  in  Cargile  nienibrano  into  the  nose  after  each  curetting.  The  patient 
removes  this  herself  at  the  end  of  twelve  hours.  This  procedure  prevents 
excessive  bleeding  and  keeps  the  nose  from  filling  with  annoying  clots. 

Intranasal  Angioma;  Bleeding  Polypus  of  the  Septum. — Other  names  for  this 
affection  are:  angio-tibroma.filjro-angioma.  tclangiect  on  la,  and  cavernous  angioma. 

This  tumor  occurs  usvially  on  the  anterior  inferior  part  of  the  .septum. 
As  a  rule,  it  is  small,  varying  in  size  from  a  pea  to  a  filbert.  The  surface  is 
nodular  and  the  color  mottled  l;)lue  or  red.  The  base  of  the  tumor  may  l)e 
broad  or  it  may  be  in  the  form  of  a  pedicle.  This  tumor  is  more  frecpient  in 
females  in  the  proportion  of  three  to  one. 

MiCROSccji'ic  Appe.\r.\nci;s. — The  gro\^'th  is  composed  chiefly  of  blood- 
vessels and  blood-channels.  The  lattei-  are  lined  with  epithelium.  The  stroma 
of  the  tumor  is  composed  of  connective  tissue,  in  which  there  are  numerous 
round  cells.     The  outer  surface  of  the  growth  is  covered  with  mucous  membrane. 

S\"MPTO.MS. — The  symptoms  of  intranasal  angioma  are  frequent  and  sever." 
l)leeding  and  nasal  obstruction. 

Di.\C!Nosis. — When  the  interior  of  the  nose  is  examined  a  small,  nodular, 
bluish  or  red  tumor  is  seen  springing  from  the  anterior  ])art  of  the  septum. 
The  tumor  feels  firm  when  touched  with  a  probe,  and  it  bleeds  easily. 

Trf..\t.me.\t. — Removal  of  the  growth  is  the  proper  treatment  of  intranasal 
angioma.  This  is  best  accomplished  with  a  cold  wire  snare.  The  base  should 
be  cauterized  with  chromic  acid.  After  the  tumor  has  been  removed  it  should 
be  examined  in  order  to  exclude  sarcoma.  iVfter  thorough  removal  there  is 
little  tendency  to  recurrence. 

Intranasal  Adenoma. — .\n  intranasal  adenoma  is  a  lienign  hypi'rplasia  of 
gland  structure.  The  (jnly  sym})toms  are  nasal  ol)struction.  The  diagnosis 
can  be  made  onlv  after  the  removal  of  the  growth  and  its  examination  with 
the  microscope.  If  it  contains  no  malignant  elements  the  removal  of  the  growth 
should  result  in  a  cure. 

Removal  by  any  of  the  methods  just  desciibed  for  the  removal  of  intranasal 
growths  constitutes  the  proj^er  treatment  of  an  intranasal  adenoma.  Should 
the  tumor  become  malignant  its  removal  would  call  for  a  more  extensive  ojjera- 
tion  by  the  intranasal  route  or  by  way  of  the  canine  fossa.  If  for  any  reason 
this  is  not  feasible,  resort  must  be  had  to  an  external  operation. 

Intranasal  Osteoma.  (Synonym:  Exostosis.) — A  form  of  exostosis  which 
constitutes  an  osseous  tumor  somewhat  rarely  develops  from  the  wall  of  the 
ethmoidal  cells  or  from  the  walls  of  the  accessory  sinuses.  In  such  cases  the 
gro\rth  may  project  into  the  nose,  luit  as  a  rule  it  grows  toward  the  orbit.  Os- 
teomata  which  develop  from  the  diploe  are  called  enostoses.  and  those  which 
spring  from  the  periosteum  exostoses.  An  osteoma  may  become  free  in  a  sinus 
by  the  })reaking  of  the  pedicle.     Cases  have  been  reported  where  the  growth 


I'.tr,  A.MKHICAN    I'UACTICI':   OF   SlHCKin'. 

tilli'tl  the  iio.<c  aiul  tlicii  iiivadtil  tlif  (irl>it.  In  one  case  there  were  two  syiniiiet- 
ricallv  pbfwl  osteoiiiata.  ami  the  ^mwths  were  so  larjje  tliat  there  was 
spreadiiifj  of  .he  nasal  hones  and  coniplete  luisal  ohstruction. 

The  most  prominent  symptom  is  nasal  olistnu-tion:  and  on  examination 
then-  is  found  a  hard  l)ony  tumor  which  more  or  less  tills  the  nasal  cavity. 

Remo\al  of  the  tmnor  by  sonii-  form  of  external  incision  is  the  jJioju'r  metiiod 
of  treatment.  If  the  growth  happens  to  he  small  wiun  it  is  discovered.  an<l  if  it 
is  confined  to  the  nose,  evulsion  with  strong  forceps  niij^ht  '(Tcct  its  renio\al. 

Tooth  Cysts.-  Cysts  arising  from  I  lie  leelli  are  divided  into  two  classes — 
follicular  cy.sts  and  periosteal  cyst.s. 

Follicular  ey.sts  originate  from  retained  tooth  sacs.  They  may  spiing  from 
a  normal  sac  or  from  a  supei'numerary  one.  l'"olli(iilar  cysts  are  true  dentigerous 
evsts.     A  root  is  nevi-r  devi'lojied.  hut  a  tooth  crown  may  he  found  in  the  sac. 

Periosteal  cysts  siiring  from  the  covering  of  the  tooth  root.  They  consist  of 
epithelial  cells  and  granulation  ti.ssue.  They  are  commoner  in  the  ujjper  jaw 
and  alTect  especially  the  lateral  incisor  and  tlie  lii-st  l)icus]>id.  These  cy.sts 
appear  in  the  lower  as  well  as  in  the  up]>er  jaw,  hut  in  the  lower  jaw  they  are 
easily  overlooked. 

Tooth  cysts,  es])ecially  of  the  follicular  tyjie,  grow  slowly.  .\s  they  enlarge 
they  make  a  tmnor  on  the  gum.  In  the  ordinary  case  where  the  cyst  originates 
from  the  laliral  incisoi-  or  the  fiivt  l)icuspid,  the  swelling  may  gradually  ol)- 
literate  the  canine  fo.^.sa,  and  in  extreme  ca.ses  it  may  jjush  the  lip  forward. 
The  cyst  in  time  grows  backward  into  the  antrum  ami  may  occupy  nearly  the 
whole  of  this  cavity.  In  certain  instances  the  cyst  grows  also  downward.  In 
such  cases  the  palate  is  deformed  and  a  tumor  apjjcai's  in  the  roof  of  the  mouth. 
There  is  but  little  if  any  pain  connected  with  the  enlargement  of  the  cyst. 

L^i.\<;n"()sis. — F'ollicular  dental  cysts  antl  tumoi's  are  the  ])rincipal,  if  not 
the  only,  lesions  which  cause  distention  of  the  walls  of  the  antrum.  I'lider 
|>ix'.s.sure  of  the  linger,  the  wails  of  a  sizable  cyst  crackle  like  parchment.  If 
the  cyst  is  filled  with  jjus  the  j-ray  will  show  that  the  antrum  on  the  side  of 
the  ey.st  is  dark.  If  the  cy.st  has  broken  down  and  a  fistula  leads  into  il.  Ilii' 
cavity  of  the  cyst  may  be  packed  with  gauze  impregnated  with  suhnitnite  of 
bismuth.  After  this  has  been  done  the  limits  of  the  cyst  are  very  clearly  delined 
in  the  r-ray  plate. 

Tooth  cysts  are  usually  tilled  with  a  straw-colored  lluid.  If  the  cyst  heeonies 
infected  this  fluid  a.ssumes  the  character  of  ])us.  If  the  contents  do  not  become 
infected,  a  dentigerous  cyst  enlarges  .slowly  and  painlessly,  often  attaining  a 
large  .'■ize  only  after  the  lai)se  of  years.  In  the  care  of  Ins  teeth  the  patient 
discoveiv!  the  growth  and  comes  to  the  i)hysician  with  the  inipre.s.-ion  that  he  is 
sufTering  from  malignant  disea.se.  The  diagnosis  of  the  true  condition  is  ba.se<l 
on  the  following  facts;  the  slow,  painle.s.s  coui-se  of  the  tumor,  its  situation  in 
the  canine  fo.s.sa,  the  absence  of  na.sal  discharge,  and  the  yielding  of  the  walls 
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of  the  cyst  under  examination  with  the  finger.  If  a  tooth  i.-;  laeking  and  if 
it  is  ascertained  that  no  tooth  has  Ijeen  drawn,  the  to(jth  cyst  is  probabl\-  of  tlic; 
follicular  type. 

The.\tmext. — In  the  case  of  a  periosteal  cyst  the  tumor  should  beinciscnl.  in 
order  that  it  may  drain  thoroughly.  Light  packing  of  the  cavity  may  be  neces- 
sary for  a  short  time.  If  possiljle,  the  tooth  which  is  the  source  of  the  trouble 
should  be  brought  into  normal  condition.  If  this  cannot  be  accomplished  in  a 
reasonable  p(>riod  of  time,  the  tooth  should  be  extracted.  Healing  is  complete 
in  from  tliree  to  six  weeks. 

In  the  case  of  a  follicular  cyst  two  incisions  at  right  angles  to  each  other  are 
made  ovei-  the  face  of  the  tumor,  and  the  mucous  membrane  and  the  imderljang 
periosteum  are  cUssectcd  up  in  four  flaps.  Then  the  bony  wall  of  the  cyst  is 
removed  flush  with  the  surface  of  the  superior  maxilla.  After  this,  the  cyst  mem- 
brane is  removed  by  careful  dissection  or  by  curetting.  The  four  flaj^s  are  then 
packed  into  what  remains  of  the  cavity  of  the  cyst  and  are  made  to  cover  the  de- 
nuded bone  as  well  as  possible.  The  after-treatment  consists  in  the  renewal  of 
the  packing  every  few  days  and  in  the  stimulation  of  the  granulations  with  iodine 
l^reparations  or  with  a  paste  of  subnitrate  of  bismuth  and  vaseline.  In  cases 
where  the  posterior  wall  of  the  cyst  almost  touches  the  posterior  wall  of  the  an- 
tiiun,  it  is  better  to  remove  the  posterior  wall  of  the  cyst,  to  curette  the  antrum, 
and  then  to  make  an  opening  into  the  nose  under  the  inferior  turbinate.  The 
anterior  half  of  the  inferior  turbinate  should  l;)e  removed  as  well:  that  is.  the 
case  sliould  be  treated  as  if  it  were  a  case  of  empyema  of  the  antrum.  If  an 
o]X'ning  is  not  made  into  the  nose,  the  antrum  must  be  packed  until  its  oblitera- 
tion is  brought  about.  In  such  cases  the  flajjs  of  mucous  membrane  and  perios- 
teum help  somewhat,  but  the  healing,  nevertheless,  may  recjuire  a  long  time. 
AA'here  the  inferior  wall  of  the  cyst  makes  a  mountl  in  the  roof  ni  the  mouth  the 
mucous  membrane  of  the  hard  palate  should  be  incised  by  two  intersecting 
cuts,  the  flaps  dissected  up,  and  the  bone  which  constitutes  the  under  wall  of 
the  cj'St  removed.  The  flaps  are  then  pushed  strongly  upward  in  order  to 
restore  the  form  of  the  palate.  The  packing  and  the  obliteration  of  the  cavity 
of  the  cyst  are  carried  out  thi'ough  the  opening  in  the  canine  fossa. 

Gallagher  reports  a  case  of  a  follicular  cyst  near  the  six-year  molar  in  a  boy 
of  eleven  }-ears.  He  also  rej^oi-ts  a  double  periosteal  cyst  connected  with  the 
right  and  left  incisors.  The  roof  of  each  cyst  was  seen  as  a  mound  in  the  floor 
of  the  nose  underneath  the  anterior  end  of  the  inferior  turbinate.  Two  in- 
cisions were  made  into  each  cyst,  one  from  the  nose  and  one  from  the  mouth. 

Malitin a n t  Ne w-gro wtlis. 
The  most  connnon  benign  growth  in  the  nose  is  theredematous  or  gelatinous 
polyp.     The  growth  which  occui-s  next  in  frecpiency  is  some  form  of  fibroma. 
Even  a  pure  fibroma  may  have  some  characteristics  of  malignancy.     This  is 
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i>si.i'cially  tnif  of  lilmmia  of  tlic  vault,  Sudi  a  •iiowtli.  as  has  Immm  said,  nruiv 
ii'pcatfdly  and  destroys  nciiclilxiriiif;  slriicluivs.  This  is  liroufiht  alxnit.  how- 
ever, mow  l)y  pn-ssure  than  by  actual  iiiviision  of  adjacent  tissues.  .\t  the  same 
tiniea  lilnonia  often  contains  elements  which  are  actually  malijinant.  These  are 
of  the  sarcomatous  type.  .Ml  grades  of  nialij^nancy  are  found,  from  the  tilironia 
containing  a  few  .sairomatous  elements  to  the  tiiiuor  which  is  pure  sarcoma  of 
the  iiiost  vinilent  character.  The  chief  malij:ii;iiit  j^rowths  of  the  nose  are  sar- 
coma anil  carcinoma. 

Sarcoma. — Sarcoma  is  more  coimiinn  than  carcinoma.  It  springs  in  most 
cases  fiiim  till-  upper  part  of  the  septum.  The  next  jjlace  where  it  occurs  oftene.st 
is  the  ethmoidal  labyrinth.  Seldom  is  it  found  on  the  outer  wall  or  on  the  floor 
of  the  nose.  When  it  occurs  in  the  antrum  it  ha.s  generally  made  its  way  there 
from  the  nasal  cavity.  It  can,  however,  arise  in  the  antiuin  primaiily  and  extend 
inward  to  the  no.s(>.  Carcinoma  originates  in  the  antrum  nmre  often  than 
.sarcoma.  Sarcoma  occiu's  earlier  than  carcinoma.  It  may  e\in  oeciu'  in  infancy, 
but,  as  a  nile,  it  occui-s  most  fre(|uently  before  middle  life.  In  certain  fortu- 
nate ca.ses  the  sarcoma  is  attached  to  the  septum  by  a  pedicle.  .More  often, 
however,  the  growth  has  a  broad  base. 

S^Mi'Td.Ms.  The  important  symjiloms  of  intranasal  sarcoma  are  obstruc- 
tion and  bleeding.  I'ain  may  be  an  early  or  a  late  symi)tom.  In  some  cases 
there  is  but  little  jiain.  In  advanced  cases  the  na.sal  bones  are  si)reail  ajiail 
by  the  growth,  tin'  antium  is  filled  l>y  it,  and  the  tumor  ])rotrudes  into 
thi'  canine  fosj^a,  causing  the  cheek  to  be  pushed  forward.  .\s  in  the  case  of 
libroma  of  the  vault  of  the  pharynx,  the  tumor  may  make  its  wa\'  through  the 
spheno-maxillary  fossa  to  the  side  of  the  lace,  and  then  extend  upward  into 
the  temporal  fos.sa.  In  neglected  cases  it  lir.all\-  reaches  the  br.iiii  through  the 
floor  of  the  anterior  or  middle  fos.sa  of  the  skull. 

There  is  scarcely  any  doubt  that  a  ])ure  fibroma  or  a  fibroma  of  a  low  grade 
of  malignancy  occasionally  becomes  highly  malignant.  There  has  been  much 
iliscussion  as  to  whether  or<linary  nasal  polypi  ever  change  into  malignant 
tumoi-s.  The  jiresent  fe<'ling  is  that  in  rare  in.stances  they  may  undergo  such 
a  change.  The  Ix'liof  that  this  is  a  somewhat  common  occurrence  is  based  upon 
the  facts  that  the  irritation  cau.sed  by  a  malignant  growth,  concealed  jx'rhajjs  in 
the  ethmoidal  labyrinth,  occa.sionally  excites  the  growth  of  simple  polypi,  and 
that  these  polypi,  being  i)liable  tumoi-s,  readily  work  their  way  into  parts  of  the 
na.sal  cavity  where  they  can  be  seen.  In  addition,  sarcoma  of  a  low  grade  often 
nms  a  long  course  (that  is,  from  two  to  six  yeai-s)  before  the  fatal  issue  occurs. 
In  such  instances  polypi  can  be  removed  a  number  of  times,  at  rather  long 
intervals,  before  the  .sarcoma  which  pu.shos  them  into  view  is  discovered. 

Pn(x;.\(>sis. — If  a  sarcoma  springs  from  the  septum  by  a  pedicle,  it  can  Ix' 
thoroughly  removed.  In  such  instances,  therefore,  the  prognosis  is  good. 
Where,  however,  the  growth  involves  the  ethmoidal  lal)yrinth  it  is  seldom  pos.sible 
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to  accomplish  its  complete  removal.  For  an  operation  to  be  successful,  therefore, 
it  is  necessary  that  the  diagnosis  should  be  made  early.  The  routine  use  of 
the  x-ray  helps  very  much  to  bring  this  about. 

Diagnosis. — A  history  of  nasal  obstruction  and  epistaxis,  in  a  child  or  a 
young  adult,  should  make  the  physician  at  once  suspicious  of  the  presence  of 
sarcoma.  'Whenever  it  is  possible,  an  x-ray  plate  should  be  taken  at  once. 
This  will  show  whether  or  not  the  sinuses  are  involved.  The  nasal  examination 
in  most  cases  discloses  the  presence  of  a  tumor.  This  may  be  of  any  color  or 
size,  and  as  a  rule  it  bleeds  easily  on  manipulation. 

TnE.\TMEXT. — The  only  effective  treatment  of  an  intranasal  sarcoma  is 
the  removal  of  the  tumor.  If  the  growth  is  of  moderate  size  and  if  it  siirings  from 
the  septum  by  a  pedicle,  it  maj'  be  snared  off  and  a  generous  amount  of  the 
septum  taken  away  at  its  base.  It  is  of  little  moment  if  a  perforation  of  the  sep- 
tum follows.  In  neglected  cases,  where  the  antrum  is  full  of  the  growth  and 
there  has  been  an  extension  into  most  of  the  other  sinuses,  operation  should  not 
be  advised.  In  cases  which  have  not  reached  this  stage  it  often  requires  good 
judgment  to  select  those  which  are  suitable  for  operation.  The  non-operating 
specialist  generally  advises  against  surgical  interference.  The  patieni,  how- 
ever, should  be  given  the  benefit  of  an  operation  if,  after  careful  consideration 
of  all  the  factoi-s  in  the  case,  there  seems  to  be  a  reasonable  chance  that  the 
growth  may  be  eradicated.  The  great  prejudice  against  operation  has  Ijeen  on 
account  of  the  external  deformity  which  follows  such  radical  interference.  In 
many  early  cases  it  may  be  possible  to  avoid  this  by  entering  the  nose  under  the 
upper  lip,  opening  the  canine  fo.ssa,  and  remo\'ing  the  inner  wall  of  the  antrum. 
This  is  the  method  of  Denker.  Unless  the  walls  of  the  antrum  are  actually 
involved  (not  merely  absorbed  by  pressure),  the  resection  of  the  superior  maxilla 
is  not-necessary.  AMiere  the  walls  of  the  antrum  are  involved  the  full  Ferguson 
incision,  combined  with  the  removal  of  half  of  the  ui^jier  jaw,  is  required.  (See 
article  on  "Diseases  of  the  Jaws,"  in  the  present  volume.)  Inoi)erable  cases 
should  be  given  the  benefit  of  the  serum  treatment  advocated  bj'  Coley.  (See 
Vol.  III.,  page  454.) 

Carcinoma. — Intranasal  carcinoma  is  less  common  than  sarcoma.  Car- 
cinoma is  rarer  in  the  nose  than  in  other  parts  of  the  respiratory  tract,  and 
rarer  in  the  nose  than  in  other  parts  of  the  body.  The  different  varieties  of  in- 
tranasal carcinoma  are  enumerated  here  in  the  order  of  their  frequency:  epithe- 
lioma, cylindrical  carcinoma,  glandular  carcinoma,  and  hard  or  scirrhous  carci- 
noma. The  places  where  carcinoma  usually  appears  are  the  vestibule,  the 
cartilaginous  septum,  the  middle  and  the  inferior  turbinates,  and  the  ethmoidal 
region.  Often  carcinoma  arises  in  the  antrum,  and  from  here  invades  the  nose. 
It  does  this  much  oftener  than  .-sarcoma.  In  many  cases  carcinoma  in  the 
antmm  represents  simply  an  extension  of  the  disease  from  tiie  alveolar  border 
of  the  superior  maxilla. 


L>()()  A.Mi:i{HA.\  I'HAcrici:  (»k  sn;( ;i:i!^'. 

Till'  syiuptoiiis  (if  intiiiiia>:il  cairiiKuna  arc  jiaiii.  iia>al  (ili>l  iiiclicni.  and 
cpistaxis.  These  syiiiptoms  arc  the  same  as  those  \\lii<'li  arc  lonnd  in  cases  of 
sarcdina. 

Careiiioiiia  usually  appcai-s  after  forty  ycai-s  of  aj^e.  On  examinalinn  of 
the  nasal  cavity  a  luxliilar  or  eaulillower-like  <;ro\vth  is  found.  This  can  he 
differentiated  from  sarcoma  only  l>y  the  removal  of  a  jjieee  of  the  growth.  The 
differences  In'tween  sarcoma  and  carcinoma  may  he  summed  up  as  follows: 
Sarcoma  has  a  tendency  to  form  tumor-like  ma,<ses.  while  carciuonia  lends  to 
cat  away  tissue:  sarcoma  .spreads  throu^ih  the  nasal  cavity,  hut  carcinoma 
destroys  it:  carcinoma  I)lccds  more  than  sarcoma:  sarcoma  occurs  l>y  piif- 
erence  in  children  and  younj:  adults,  while  carcinoma  is  encountered  mainly  in 
middle-aficd  and  elderly  i)eo|)lc. 

The  proj^nosis  of  intrana,sal  carcinoma  is  usually  had. 

The  proper  treatment  of  intranasal  carciiioina  is  early  and  thorough  re- 
moval. Intranasal  operation  seldom  of'feis  any  hope  of  success.  The  exter- 
nal operations  are  the  same  as  those  i-ccommended  for  sarcoma.  They  arc 
descrihed  in  detail  in  the  article  on  "  ])iscasesof  thc,laws."in  the  present  volume. 

]i.    Tt  M()1!S    OK    TIIK    AcCKSSdKV    SlM  SICS. 

New-growths  in  the  accessory  sinuses  may  he  either  simple  or  mali^numt. 
The  simple  growths  include  adematous  fihromata  fmyxoniatous  polyjii),  cysts, 
and  osteomata.  The  chief  malignant  gi'owths  are  sarmnia  and  e|)ithelioma. 
Xew-growths  in  the  simises  are  not  common.  They  are  found  most  often  in  the 
antrum. 

The  Antrum. — The  simple  growths  of  the  antrum  are  iinlyjii  and  cysts. 
Cysts  are  cau.sed  hy  ohstruction  and  dilatation  of  the  glands  of  the  mucous 
memhranc,  or  are  due  to  cy.stic  (h-generation  of  jiolypi.  Cysts  arc  at  times 
large  enough  to  encroach  u))on  the  cavity  of  the  antrum.  Those  which  sjjring 
from  the  teeth  sometimes  force  their  way  hack  into  tii^  antrum  and  almost 
ohliterate  it.  The  malignant  growths  of  the  antrum  include  e|titheIioiiKi, 
sarcoma,  ami  carcinoma. 

The  Frontal  Sinus.— Cysts,  osteomata,  ami  fihroniata  aie  the  non-malignant 
growths  which  occur  in  the  frontal  siiuis.  Carcinoma  •■uiil  >arconia  arc  very 
rare  in  this  region. 

The  Ethmoidal  Labjmnth. — Osteomata  or  exostoses  f)ccasionally  occur  in  the 
ethmoidal  laliyrintli.  hut  the  common  new-growth  in  this  locality  is  the  ordinary 
non-malignant  polyp.  Carcinoma  is  not  rare:  neither  is  sarcoma.  Both  usually 
occur  at  middle  life  or  later.  Sarcoma,  liowever,  has  been  found  as  early  as 
the  fomlh  year. 

The  Sphenoidal  Sinus. — Polyjji  are  not  as  conmion  in  the  sphenoidal  sinus  as 
in  the  other  accessory  simises.     Xew-growths  .scklom  originate  in  thi.s  simis,  hut 
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Fig.  187.  — Fil.ro-Myxo-O.steo-Sarcoma  of  the  Left  Max- 
illary Antrum  and  the  Upper  Jaw.  Case  of  Dr.  S.  W.  Allen; 
operation  at  the  Massachusetts  General  Hospital  by  Dr.  S.  J. 
Mi.vter;  recover}'. 


they  grow  into  it  from  without.  Oi  the  new-growths  which  invade  the  sphenoidal 
sinus  the  most  important  are  fibromata  or  fibro-sarcomata  arising  from  the  vault 
of  the  jjhiuynx.     The  other  malignant  growths  are  carcinoma  and  sarcoma. 

DiFFKRF.NTiAL  DIAGNOSIS. — Partial  or  complete  na.sal  obstruction,  combined 
with  epista.xis,  should  lead 
to  a  careful  examination 
of  the  nose,  es]3ecially  if 
the  patient  is  approacliing 
old  ago.  If,  in  addition  to 
nasal  obstruction  and  hem- 
orrhage, the  patient  com- 
jjlains  of  i)ain,  the  supposi- 
tion is  very  strong  that 
malignant  disease  exists. 
External  deformit}^  and  the 
enlargement  of  the  relatetl 
lymi)h  nodes  are  late  signs. 
By  the  help  of  the  x-ray 
and  by  early  resort  to  an 
exploratory  incision,  cases 
of  malignant  disease  of  the 
accessory  sinuses  should  not  Ix'  permitted  to  nvach  the  inoperable  stage  lieforc 
the  diagnosis  is  made. 

Treatment. — In  most  instances  simi)le  nasal  polypi  are  due  to  some  sup- 
purative condition  in  the  ethmoidal  labyrinth  or  one  of  the  other  accessory 
sinuses.  The  operative  measures  for  their  removal  have  already  been  in  great  part 
described.  The  statement  will  bear  repeating,  however,  that  mere  snaring  off 
of  a  polypus  produces  Init  little  if  any  curative  effect.  After  a  polypus  has  been 
removed  it  is  necessary  to  break  up  the  ethmoidal  cell  underneath  the  mucous 
membrane  from  which  the  growth  springs.  Since  the  greater  number  of  intra- 
nasal ncw-gro\\-ths  originate  in  the  antrum  the  treatment  of  such  cases  often 
calls  for  partial  or  complete  resection  of  the  superior  maxilla.  (See  Fig.  187.) 
Complete  resection  of  the  superior  maxilla,  with  the  usual  Ferguson  incision, 
gives  the  best  approach  to  this  cavity,  the  ethmoidal  region,  and  the  siihenoidal 
sinus.  It  is,  however,  a  disfiguring  operation  and  should  be  reserved  for  <'xtreme 
cases.  When  it  is  done,  the  traditional  method  should  be  somewhat  modified. 
No  attempt  should  be  made  to  isolate  the  superior  maxilla  by  incisions  through 
the  bone,  with  the  expectation  of  wrenching  it  out  in  one  piece.  It  is  better 
to  take  tlie  Ixme  away  piecemeal  with  chisel  and  bone  forcc^ps,  proceeding  carcv 
fully  under  the  illumination  of  a  fou'head  light  until  normal  tissue  is  reached 
beyond  the  growth.  In  carrying  out  this  procedure  the  surgeon  should  have  the 
patient  laid  flat  on  the  table  and  he  should  pass  a  rubber  tube  the  size  of  the  little 
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linger  into  fitluT  nostril  ami  doun  tlinHi;;ii  tin'  |)li:uyii\  to  tlic  tip  of  llir  cpi^'lottis. 

Thr  pimn-nx  is  then  |)ackr(l  with  ^auzr.     lii  this  nuiiiiiiT  the  1)1 1  is  k(]>t  from 

ciitcnnf;  the  trachea.  The  two  tiihcs  which  coiuc  out  of  the  nose  arc  pusiicd 
over  the  proiijcs  of  a  V-shai)cil  tiii)c  made  of  hard  rul)l)cr.  To  the  stnn  of  tiic 
V  a  sintiic  riii)l)cr  tul)e  is  then  attached,  ami,  to  tiie  end  of  this,  a  siiinil  •;la.ss 
funnel.  The  etherization  is  carried  on  either  hy  placinji  puizc  in  the  jila.ss 
funnel  and  pourinj:  tlic  ether  ujion  it,  or  l)y  connecting  the  swi)i)ly  tul)r  with 
the  ether-vapor  machine.  If  it  is  preferred  to  use  a  cone  for  the  etherization  llie 
glass  funnel  can  1k'  placed  in  this  ami  llie  ether  jxiured  into  the  cone.  This 
does  away  with  the  danger  of  the  ether  running  down  the  tube  into  the  patient's 
jiharynx.  It  is  better  to  tie  the  external  carotid  before  removing  the  superior 
maxilla.  The  great  advantage  of  working  with  a  foreheail  liglit  or  a  head  mirror 
cannot  be  insisted  on  too  strongly.  Only  good  illumination 
will  enable  the  operator  to  gel  beyond  all  suspicious  tissue  in 
tile  depths  of  the  ethmoidal  region  or  in  the  sphen(vmaxillary 
fossa. 

Where  the  growth  does  not  involve  the  alveolar  border  of 
the  superior  maxilla,  but  s|)rings  rather  from  the  imier  wall  of 
the  antrum  or  invades  the  ant  ruin  fidui  the  nose,  it  may  not  be 
necessary  to  make  the  external  incision  of  the  usual  full  length. 
Denker  ha.s  developed  an  operation  which  does  aw.ay  with  the 
external  skin  incision.  He  makes  a  long  incision  through  the 
mucous  memljrane  over  the  canine  fo.ssa.  The  incision  l«'gins 
iK-yond  thi'  frenum  of  the  uiijier  lip  and  runs  round,  under  the 
malarprocessof  the  sui)erior  maxilla,  upon  the  posterior  surface 
of  this  bone.  In  the  next  step  the  nose  is  freed  from  its  attach- 
ment to  the  rim  of  the  nasal  notch,  and  the  vestibtile  is  retracleil  upward.  Then 
the  l)()ne  over  the  canine  fossa  is  taken  avvaj',  ami  with  it  the  bone  forming  the 
nasal  notch.  The  next  step  is  the  removal  of  the  inner  wall  of  the  antium. 
When  all  these  stej)s  have  been  carried  out,  both  the  antrum  aii<l  tli<'  lower 
part  of  the  nsisal  <'avity  are  freely  acces.siblc.  For  growths  of  moderate  extent 
this  method  will  often  be  found  to  Ix'  sufficient.  The  advantage  of  the  method, 
apart  from  the  non-employnient  of  an  external  incision,  is  to  be  found  in  the 
fact  that  is  saves  the  roof  of  the  mouth.  In  cases,  however,  where  there  is 
much  involvement  of  the  ethmoidal  region  it  may  be  neccs.sary  to  add  an  exter- 
nal incision  along  the  outer  side  of  the  niisal  bone  and  to  remove  the  ascending 
process  of  the  superior  maxilla,  either  with  the  burr  or  with  the  bone  forceps. 
Only  early  diagnosis  will  make  this  less  disfiguring  oijeration  advisable.  Kvow 
in  such  cases,  if  it  is  found  not  to  give  a  sufficiently  large  operating  field,  it 
should  be  discarded  at  once  and  the  full  external  skin  incision  made  in  order  that 
the  superior  maxilla  may  be  thoroughly  removed.  In  many  cases  of  malignant 
rliseasc  of  the  antrum  the  orbital  wall  of  the  superior  maxilla  can  be  left.     It  is 


Fio.  188.  — Dm« 
inn  Intonilwl  to  Show 
tlie  IViint  from  wliUI 
Mcanuromt'iil.'*  n  r  i 
Taken.      (Original.) 


DISEASES  OF  THE  ACCESSORY  SINUSES. 


203 


an  advantage  to  do  this  because  the  eye  is  liable  to  drop  when  the  upper  wall  of 
the  antrum  is  removed.  When  the  growth  has  invaded  the  orbit,  the  eye  must 
also  be  removed.  When  this  has  to  be  done,  no  operation  upon  the  head  is 
more  formidal)le  or  more  disfiguring.  In  determining  whether  it  is  justifiable 
or  not  to  attempt  an  operation  in  extreme  cases  of  malignant  disease  of  the  antrum, 
the  x-ray  will  be  found  a  great  help.  By  means  of  this  an  idea  can  hv  gained  as 
to  hov,-  many  of  the  other  sinuses  are  involved.  In  the  future,  more  desperate 
cases  will  be  saved  than  have  been  saved  in  the  past,  if  the  operator  will  carefully 
pack  the  pharynx  and  carry  on  the  etherization  by  tubes  pa.ssed  through  the 
nose;  and  if,  in  addition,  he  will  tie  the  external  carotid  and  remove  the  diseased 
tissue  bit  by  bit,  not  en  masse,  and  will  avail  himself  of  the  good  illumina- 
tion afforded  by  a  forehead  lani]).  In  inoperable  cases  or  in  cases  of  rcM'urrence 
the  influence  of  the  x-ray  should  be  tried.  In  inoperable  cases  of  sarcoma  the 
patient  should  be  given  the  treatment  by  toxins  so  long  championed  by  Colej'. 
In  all  instances  where  there  is  a  reasonable  doubt,  potassium  iodide  should  be 
given  for  a  short  time.  Unless  immediate  imiirovement  follows,  the  use  of  the 
drug  should  1k'  aliandoni'd  for  some  operative  i)rocedurc. 


VIII.  MEASUREMENTS  FOR  OPERATING  DISTANCES  IN  THE  NOSE. 


In  order  to  get  an  idea  of  the  operating  distances  in  the  nose,  I  made  a  series 
of  measurements  upon  sixty-four  half-heads  representing  at  least  fifty  whole 
heads.  The  measurements  were  made  on  wet  specimens.  The  numbers 
printed  in  heavy-faced  type  (Figs.  188  and  189)  represent  the  measui-ements 
which  occurred  the  greater  number  of  times,  not  the  mathematical  average. 
The   numbers    printed  in 


small  type,  before  and 
after  the  central  figures, 
represent  the  maximum 
and  the  minimum  meas- 
urements. Certain  of  these 
measurements  have  been 
duplicated  by  others.  As 
their  measurements,  how- 
ever, were  made  from  the 
middle  of  the  nasal  opening, 
they  are  greater  than  mine. 
My  measurements  were 
made  from  the  lower  edge 
of  the  posterior  rim  of  the 
nasal  opening.    All  vertical 


Z/4.-i%.-i%- 


FiG.  189.— Operatin}:  Distances  Obtained  from  tlie  Measure- 
ment of  Sixty-four  Half-heads.  The  measurement  of  the  dis- 
tance to  the  lachrymal  iluct  is  not  given  on  the  diagram.  The 
average  distance  is  one  inch.     (Original.) 
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iiicji-suiTnieiits  wore  iikkIc  rinse  tn  the  juiictinii  of  ilx'  sciituiii  ami  tin'  rrilui- 

foriu  platf.     If  'iicasurcmcnts  iiic  not   inadf  in  tliis  way,  tlic  prolx-  ciitcis  the 

lateral  iiia^ss  of  the  etlimni  1.  wlieic  it  rises  up  like  a  iiuiuml  ahmc  the  t  riiuii'orin 

plate,  and  the  iiieasiireiiieiits  are  increased 
fnini  onc-eifihth  to  one-quarter  of  an  inch. 
Since  most  of  us  visualize  inches  and  fractions 
of  inches  more  readilythan  we  dn  centimetres, 
the  measurements  are  p;i\i'n  in  thesi'. 

In  the  measurement  fi-ciiii  t  he  ujipi'r  end  of 
the  infundil)uluni  horizon- 
tally forward  to  the  root  of 
the  nose,  the  upper  of  till' I  wo 
central  fifjures  is  the  average 
distance:  Imt.  owinji  to  the 
sldpcdf  tlle  1  Mist erini- wail  of 
the  iViiMlal  -inns  fniw.'ifd, 
the  working  ilistance  is  niuch 
smaller.  The  lowerof  thetwo 
central  fifjures  is  the  avera<;e 
workinfi  distance.  The  small- 
est working;  distance  which  I 
found  in  this  place  was  ', 
ini'h:  the  greatest,  i  inch. 
In  ortler  to  find  the  relation  between  the  measurements  made  on  llie  cleaned 

skull  and  those  made  on  the  wet  s])ecimen.  I  measured  fifty-six  skulls.      In  these 

the  average  mca.surement  tn  the  crihriform  plalcat  the  ujiperend  nf  the  infun- 

(lil)uhnn   was    1;    inclns. 

Till'    maxinnnn    .'ind    the 

mininann    measurement.s 

were   L'i   and    H  inches. 

The     average     measure- 
ment of  the  distance  to 

the  anterior  wall  of  the 

.sphenoidal   sinus  was  2\ 

inches;  the  maxinnnn  and 

mininumi,    2tt    and    IJ 

inches  respectively.    This 

shows  that  in  wet  s|jeci- 

mcns  and   in    the  living 

human  being,  from  J  to  J  inch  has  t 

the  cleaned  skull. 

The-se  mea.surcments  on  the  cleanecl  skull  were  made  from  the  lower  edge  of 


I'lo.  100.  —  Drawing  Infciulc.l  to  Sliinv  tlio  .\iirIc.s  at  wliioli  a 
Pnibc  Must  be  Introduced  in  Onlir  t..  HmkIi  tlic  \'arious 
PuintM  of  the  Nose.      (Original.) 


Ii;.  191.— nrawing  Intended  to  .Show  th.-  level  of  the  Criliri- 
forni  Plate.  The  inner  wall  of  the  orbit  and  a  part  of  its  floor 
liave  been  taken  away.      (Original.) 


added  to  the  measurements  made  on 
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Cribriform  plat 
Ostium  maxiUai 
Lachrvnial  duct 
Eustachian  tube. 


Fig,  192. — Drawing  Intended  to  Show  the  Horizontal 
Planes  of  tlie  Cribriform  Plate,  the  Ostium  Maxillare. 
the  Lachrj-mal  Duct,  and  the  Eustachian  Tube. 
(Original.) 


the  nasal  notch,  the  deeper  of  the  two  openings  being  taken  when  they  were  not 
alike.  A  difference  in  the  dei)th  of  the  two  openings  is  fairly  common. 
However,  in  the  rather  coarse  measurements  which  are  possible  in  life,  this 

occasional  difference  between  the 
two  sides  can  be  disregarded. 

My  material  offered  but  little 
opportunity  for  establishing  the 
ratio  between  the  different  meas- 
urements and  any  of  the  diame- 
ters of  the  skull.  I  experimented 
a  little  with  the  anterior-posterior 
diameter:  but  nothing  came  of  it. 
Gruenwald  tried  for  something  of 
the  same  sort,  but  estabhshed 
notliing.  Personally,  I  feel  that 
heads  vary  so  much  that  it  is  not 
Ukely  that  any  ratio  of  practical 
importance  mil  ever  be  found. 
At  present,  all  that  can  be  done 
is  to  expect  large  measurements 
in  large  heads,  and  the  reverse  in  small  heads.  I  found,  however,  that  the 
smallest  measurements  occurred  in  heads  with  toothless  jaws. 

The  results  of  these  measurements  are  given  in  Fig.  189.  The  position  of  the 
lachrymal  duet  is  not  given  in  this  figure.  The  lower  opening  of  the  duct  is 
l)laced  under  the  anterior 
end  of  the  inferior  turbi- 
nate, about  two-thirds  of 
the  way  to  the  opening 
of  the  antrum.  This 
would  make  the  average 
di.stance  one  inch. 

In  making  the  meas- 
urements of  the  floor  of 
the  frontal  sinus  I  was 
struck  with  the  fact  that 
if  a  burr  is  entered  at  the 
upi)er  end  of  the  infundib- 
ulum  and  passed  direct- 
ly upward  in  order  to 
open  the  frontal  sinus,  it  will,  in  the  majority  of  cases,  enter  the  cranial  cavity. 
This  is  due  to  the  fact  that  the  posterior  wall  of  the  sinus  frequently  slopes 
sharply  forward.     In  order  to  enter  the  sinus  from  this  spot,  one  should  point 


IiG.   193.— Diagram  Showmg  the  Outer  Wall    of  the  Nose,  with 

Operating  Measurements.      {Original. 1 


L'Otl 


AMKRK  AN    I'll  At  "IKK   OF  SURCERV 


till-  l)urr  forward  at  an  alible  ol  l'<)it>'-livt>  tli-girt's.  Tliis  would  f^ive  a  work- 
ing distance  of  half  an  inch.  If  llio  probe  is  to  pass  straipht  up  into  the 
sinus,  it  must  l)e  held  parallel  witli  the  teeth  and  close  to  tiieiii.  The  direc- 
tion wliicli  the  probe 
must  take  in  order  to 
touch  the  \arious  parts 
of  'he  nose  is  shown  in 
Fifl.  190.  I'romthisdia- 
<;ram,  wliidi  is  taken 
from  a  traciiifj  of  a  i)robe 
held  in  these  different 
jiositions.  it  will  lie  seen 
thai,  in  order  to  touch 

the    sphenniil    Imne,    the 

instrument  must  be  at 
an  allele  of  forty-five 
def^rees,  or  between  this 
and  an  aii^le  of  ()7.5 
degrees. 

In  a  majoiity  of  my 
specimens  I  found  that 
a  line  drawn  one-quarter 
of  an  inch  above  the 
lower  rim  of  the  orbit, 
and  cari'ied  horizontally 
backward,  jiasseil  ihrou^di  the  ostium  maxillare:  that  a  line  drawn  one-(|uarter 
of  an  inch  below  the  rim  cut  the  lower  ojiening  of  the  lachiymal  duct:  and 
that  a  line  drawn  one-half  of  an  inch  below  the  rim  ])assed  through  the  upper 
border  of  the  opening  of  the  Eustachian  t\ibe.  I'ifty  cleaned  skulls  gave  the 
li'vi'l  of  the  cribriform  plate  as  the  mid-point  of  the  inner  wall  of  the  orbit,  and 


Fu;.  104. — Tlir  Lbfro  Pirdc  Rcprpsents  tlip  OprratiiiK  Opcninp  in 
tlic  (Viitrc  (if  the  {'anim-  l"os.sn  ;  the  Siimllcr  Ciri-li'.  tin-  CXstiuin  of 
till'  Antriiin.  'Vhv  iirli-ry  in  the  po.-stfrior  part  of  tlic  inner  wall  of  tlie 
antrum  is  tlie  de-scendinp  twi^  of  tlie  outer  lirancli  of  the  .■<piieno- 
pnlatine  artery.  The  posterior  line,  drawn  from  the  eeiitre  of  the 
eaniiie  fo.ssa  ubli<|uely  baekward,  repre.sent.s  the  distaiiee  to  the 
lower  border  of  the  anterior  fare  of  tlie  sphenoiil.  The  anterior 
line,  wliieli  run.s  upward  and  sliKhlly  baekward  from  llieeentreof 
the  eanine  fos.sa.  pa.tse.'i  up  throu);h  the  ostium  of  the  antrum  to  thr' 
eribriform  plate.  The  fraetion  (J  in.)  printed  in  the  upper  forward 
angle  repre.sents  the  tlistance  of  the  ostitun  from  the  front  wall  oi 
the  antrum.      (Original.) 


Line  of  the  cribriform  plat«. 
■  pii..i<ed  IhniUKh  the  inner  canthus. 


IK;    pi.").  — I)ia/irnm  to  Show  Horizontal  I'lanes  for  Operating  Purpose.s.      (Original.) 
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wet  specimens  showed  that  this  point  is  one-eighth  of  an  inch  abo\-e  the  inner 
canthus  of  the  eye. 

These  levels,  I  scarcely  need  to  state,  are  not  absolute.  The  opening  of  the 
antrum  may  be  on  a  level  v\-ith  the  lower  rim  of  the  orbit,  not  one-quarter  of  an 
inch  above  it.  In  the  same  way,  the  openings  of  the  lachrymal  duct  and  the 
Eustachian  tube  may  move  up:  but  the  level  of  the  cribriform  plate — and  this 
is  the  im])ortant  one — I  found  to  be  rather  constant. 

I  recognize  fully  the  variability  of  these  measurements,  and  the  fact  that 
their  total  number  is  small.  In  spite  of  this,  they  furnish  a  very  considerable 
amount  of  help.     (See  Figs.  191,  192,  194,  and  195.) 


IX.  TRANSILLUMINATION. 


In  favorable  cases  much  information  can  be  gained  about  the  frontal  sinuses 
and  the  antra  by  transillumination.  The  room  in  which  the  tests  are  matle 
should  be  absolutely  dark.  A  photographer's  focussing  cloth,  thrown  over  the 
head  of  the  patient  and  the  head  of  the  examiner,  and  gatheretl  up  snugly  to 
the  patient's  body  and  held  tightly  by  the  patient,  answers  as  well  as  a  dark 
room.  If  the  cloth  is  used,  the  examining  chair  should  have  a  I'od  running 
above  the  patient's  head  so  that 
the  hood  can  be  kept  away  from 
the  hair. 

The  lamp  used  is  a  small  five- 
candle-power  electric  ten-volt  globe, 
of  about  one  ampere  current.  The 
antrum  lamp  should  have  a  glass 
hood  which  (;an  be  removed  and 
sterilized.  The  best  frontal-sinus 
transilluminator  lias  two  lamps  (Fig. 
19(i),  one  at  either  end  of  an  ad- 
justable U-shaped  handle.  By  such 
an  apparatus  both  sinuses  can  be 
lighted  up  at  the  same  time  and 
slight  differences  between  the  two 
easily  comi>arcd. 

Transillumination  of  the  Antrum. 
(Fig.  197.) — Transillumination  of  the 
antrum,  on  account  of  its  large  size,  is 
more  satisfactory  than  transillumina- 
tion of  the  frontal  .sinus.     False  teeth  „.      ^      •„     ■    . 

Fi.;.  100  —  Krontal  Simis  TransilUunin.itor. 

should  first  be  removed.     Tlic  light  is  inirket.) 


■j(is  AMKlUr.W   PRArTTCE   OF  HrRCy^RY. 

pliici'il  in  till'  moutli.  ami  llic  patii-iil  i.-  told  Id  clo.'^c  llir  lips.  In  ;i  mirinal 
antrum  the  foliowinn  results  arc  noticed: 

1.  The  pupils  of  the  eyes  stand  out  as  dull  red  balls. 

■J.  As  the  current  is  switched  on,  the  patient  has  a  suhjective  sensation  of 
lifliit.     This  may  be  intensified  when  the  eyes  ;ur  closed. 

;i.  There  is  a  difTused  glow  of  li^ht  o\ir  the  lower  part  of  llic  cliei'k  and 
between  the  teeth. 

4.  There  is  a  .semilunar  patch  of  liftht  oullinin<;  the  lower  rim  of  the  orbit. 
The  lif!;ht  which  cau.ses  this  comes  from  the  antrum.  The  fjlow  over  the  lower 
part  of  the  chec  k  can  be  disrcfiardetl,  but  it  is  essential  to  obtain  this  semilunar 


lu>.    107.  I'u;.   lOS. 

IiG.  Ifl7.  -rraiLsilluminiitiim  of  the  UiRlit  Maxillary  Sinus.  Tlie  fipiire  .»iliow.s,  on  the  riplit  .side, 
how  Uie  I'liei'k  and  iipfK'r  lip  are  liphtotl  up.  -V  st'inilnnar  band  of  liplit  appears  below  I  he  eye.  'I'tiis 
is  given  by  tlic  antrum.  The  riglit  pupil  is  illuminated.  On  the  left  side  these  re.sults  are  ali^iiit. 
(St.  Clair  Thompson.) 

Kic.  1S.S. — Trunsilluniinalion  of  the  Right  Krontal  Sinus.  The  figure  shows  how  the  sinus  on 
the  right  side  is  lighted  up  and  outlined  by  the  light,  while  the  left  ren.ains  dark.      (St.  Clair  'I'homi)son.) 

patch  of  light  above  it.  Not  all  of  these  signs  are  always  present.  The  first 
and  second  are  oftenest  wanting;   the  fourth  is  the  essential  sign. 

When  there  is  pus  in  the  antrum,  all  of  the.se  four  signs  di.sap|iear,  except  the 
glow  between  the  teeth  and  a  faint  glow  over  the  lower  part  of  tlie  cheek.  If 
both  antra  are  affected,  the  test  becomes  inidiiciusixe.  In  jiatients  witli  lie;i\y 
bones  both  antra  are  often  dark.  If  the  sinus  hap])ens  to  i)e  emjjty.  or  if  tlie 
facial  bones  are  thin,  the  antrum  may  light  uj)  in  sjiite  of  tlie  fact  that  it  is 
diseased.  Tiansilhnnination  is  much  inferior  to  th<'  use  of  the  .r-ray  for  deter- 
mining the  condition  of  tin-  antrum. 

Transillumination  of  the  Frontal  Sinus,  d'igs.  nifi  ami  lOS.)— Transil- 
lumination of  the  frontal  sinus  should  not  be  considered  satisfactory  unless  tlu' 
light  is  strong  enough  to  bring  out  clearly  the  uj^per  border  of  the  sinus.  If 
partitions  are  present  they  also  should  stand  out  clearly.  It  i.s  not  enougli  to  obtain 
merely  a  supra-orbital  glow.    The  examiner  often  has  to  be  .satisfied  with  this  ill- 
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(IcHncd  i:}'>\y,  Init  no  conclusions  can  Ix'  drawn  from  it.  A\'here  one  sinus  stands 
out  clearly,  with  its  upper  margin  well  defined,  while  the  other  sinu.s  is  dark,  we 
may  conclutle  either  that  the  sinus  of  this  side  is  not  large  enough  to  come  for- 
ward out  of  the  orbit  into  the  region  of  the  Ijrow,  or  else  that  it  is  sufficiently 
lai'ge  and  that  it  is  full  of  pus.  Here,  again,  the  examination  with  the  x-ra)- 
gives  more  information  than  transillumination.  It  will  locate  the  sinus  and  will 
define  its  limits,  and  at  the  same  time  it  will,  in  the  great  majority  of  cases,  indi- 
cate the  presence  of  pus.  Transillumination,  therefore,  is  to-day  of  use  mainly 
as  furnishing  confirmatory  evidence. 


X.  THE   USE  OF  THE  A'-RAY. 

In  the  .r-ra.y  we  have  our  most  valuable  aid  in  the  diagnosis  of  sinus  disease. 
The  accessoiy  siiuises  are  air  spaces,  and  three  of  the  four  are  near  the  surface. 
On  the  plate,  therefore,  they  show  as  dark  areas  with  characteristic  outlines. 
The  solid  Ixine,  however,  which  surrovnuls  them,  throws  a  shadow  on  the  plate 
and  appears  in  the  negative  as  a  dull  milky  white.  Whenever  the  sinuses  lose 
llieir  translucency,  as  they  do  when  the  mucous  membrane  lining  them  becomes 


Naso-frontal  duct 


Dark  area  corr. 
sponiliiiK  to  tl 
lachrymal  bo 
aiirl  the  anteri 
ethmoicial  cells. 


Sphenoidal  sinus. 


Dark  area  corre- 
spondinK  to  the 
posterior  ethmoid- 
al cells. 


Fir..  100.— Lati'Ril 
VOL.   VI.  — 14 


Plate  (ifilucod 


Normal  Markings.      (driRinal.t 


;i.)  A.MKUllAN    rit.UTUK   Dl'  SLKCIKRV. 

<;,,|„,,„.;,1,]  .;,,,,^  i>il,rif..rMi  pI'iK-  I.iiii.«  mniln  l)v  roiif  iif  i>rl>i 


Kio.  2(X).— x-ray  Plate  (reduced  oiie-tliird)  From  a  Cleaned  Skull,  to  Show  Xornial  Markingi. 
(<lriginal.)  Tlic  plate  shows  Imw  the  pietiires  given  by  the  two  halves  of  the  skidl  usually  oxerlap .  tlie  pir- 
ture  given  l>y  one  half  being  a  little  higher  than  that  given  by  the  other.  This  is  seen  very  clearly  in  tin 
frontal  sinuses  and  the  temporal  bones.  Owing  to  tiiis  overlapping  the  floor  of  one  frontal  sinus  ( I 
is  higher  than  the  floor  (2)  of  the  other.  The  deep  shadow  cast  by  the  temporal  bones  and  the  ba- 
of  the  skull  stands  out  clearly.  The  projection  of  this  shadow  often  makes  a  horizontal  white  band 
across  iUf  antero-posterior  plate  unless  the  x-ray  tube  is  so  placed  that  the  rays  go  through  the  skull 
above  thl-^  |.:.rt  ..fit. 


Partition  between  frontal  j 


5  i 

fl  'I      I 


5  ? 


Dark  area  U-tween  iiii<l<lli'  lurl.inal-'  loil  vpiuin.  :>eptum. 

Flo.  201. — x-ray  Plate  (reiluccd  one-sixth)  From  a  Cleaned  Skull,  to  Show  Xormal  Markings. 


(Original.) 
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thickened,  or  when  they  contain  fluid  or  are  filled  with  a  new  growth,  the  sinuses 
also  cast  a  shadow  on  the  plate  and  become  white.  It  requires  considei-able 
experience  to  reatl  .r-ray  plates  correctly.     No  inferences  should  Ije  drawn  from 


Fig.  202. — i-ray  Plate   (reduced  one-sixth)  Showing  Xormal  Marlcings.     (Original.) 

Anteriur  I'.L^e  c.f  optic  Kroove.      (See  Fii;.  202.) 


made  hy 
theroof  of  the 
orbit. 


Fig.  20.3.— Photograph  of  the  .\i)tciior  Half  of  the  Cleaned  Skull  from  Hehind.  to  Exjilain  the 
Lines  in  the  Antero-posterior  Plate  Made  by  the  Lesser  Wings  of  the  Sphenoid,  hy  the  Koof  of  the 
Ethmoidal  Labyrinth,  and  by  the  Roof  of  the  Orbit.     (Original.) 

indifferent   plates.     In  sinus   work  it  is   often  necessary  to   try  S(>veral  times 
before  sufficiently  good  plates  are  ol)tained. 
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j-ray  plates  of  tlic  licail  arc  si'ldoin  stnuifi  enough  to  fiive  satisfaetory  prints, 
and  consequently  all  juilpnients  have  to  he  made  from  the  plates  themselves. 


Line  maUe  by  tlio  niof  of  the  orbit. 


Antprior  pJeo  of  the  orbilul 
surface  of  the  preat  wiiik 
of  the  .«<phenoiil.  (See 
I'iK.  202. ) 


Lesser  witii-  of  sphenoiil. 


Vu:    -.'HI       l-hoioKrapIr  i.f  tlw  .\ntrri(ir  H;.lf  of  the  Clrnncl  Skull  fro.n  IlirSiilr.  to  Show  lb.-  I..11,- 
Ma.li-  by  tbr  Hoof  (,f  th>-  Orbit.      (( )rif;it.:il.  1 

To  illustrate  the  .r-ray  (indiufis  in  sinus-disease  cases.  I  ha\  r  (•(illcctcd  a  iiiiiiilni-  of 
lyi>ical  |)lates  from  cases  upon  wliich  an  operation  has  liccii  peilnniied,  ami  a!>o 


Mi.l.lleof  roof  of  orl 
Outer  etlue  of  orljit 


Inner  e<li;e  of  elhnioiihil  labyrinth. 
m-reclce  of  orbit. 


Flo.  205. — Transverse  Section  of  tlic  SItull  tbrouKh  llio  Centre-  of  tin-  Drbit.s. 

Oiagrammatic  drawing  allowing  the  parts  of  the  roof  of  tlic-  orbit  ami  the  rcjr.f  of    the  ftlimoi.l.il 
Inbyrintli  whicli  give  lines  in  tlie  lateral  x-ray  plate.      (Henke.  1 

some  plates  taken  from  the  cleaned  skull.     I  have  then  made  tracings  from  these 
plates  and  have  aftcrwai-d  intensified  the  drawings,  endeavorinp:  to  exaggerate 
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the  (liffci-cnco  between  the  diseased  side  of  the  plate  and  the  normal  side  as  lit- 
tle as  possible.  Good  plates  should  give  differences  as  marked  as  those  shown 
in  the  drawings.  In  all  sinus  cases  three  plates  are  rerjuired:  a  plate  of  each 
side  of  the  head,  an<l  an  antero-posterior  plate.  The  antero-posterior  plate  is 
the  hardest  to  get  satisfactorily.  One  is  constantly  tempted  to  make  judgments 
from  indistinct  plates.     An  indistinct  plate  may  be  good  enough  to  give  the 
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Tui.  2(1(3. — Photograpli  and  Diagrams  Showing  Certain  Points  in  the  Anatomical  Relations  of  the 
Frontal    Sinuses.      (Original.) 

Photograph  of  a  wet  specimen  from  which  the  anterior  wall  of  the  right  and  left  frontal  simises 
has  been  removed.  The  pictnre  shows  where  the  posterior  wall  of  the  frontal  sinus  enils  below  and 
becomes  continuovis  with  the  floor  of  the  anterior  fos.sa  of  the  skull.  .\t  the  point  marked  X  is  the 
upperrimof  thenaso-frontalduct.  In  the  upper  left-hand  drawing  X  indicates  how  this  opening  appears 
in  the  lateral  J'-ray  plate.  At  2,  the  photograph  shows  the  thick  bone  at  the  junction  of  the  lower 
edge  of  the  posterior  wall  of  the  sinus  and  the  anterior  part  of  the  anterior  fossa  of  the  skull,  in  front 
of  the  ethmoidal  labyrinth.  In  other  words,  the  picture  represents  the  posterior  boundary  of  the 
naso-frontal  ducts.  At  2,  in  the  lower  left-hand  drawing,  is  sliown  how  this  thickening  appears  in  the 
antero-posterior  .r-ray  plate. 

location  of  a  sinus  and  its  size,  but  no  judgment  can  I^e  made  from  it  as  to  tlie 
presence  of  pus. 

In  order  to  tell  which  side  of  the  head  a  plate  represents,  hold  the  film  .<idc 
of  the  plate  against  your  cheek  and  have  the  nose  on  the  plate  jxiinting  forward. 
The  plate,  which  in  this  experiment  corresponds  to  the  observer's  right  che(>k, 
was  taken  from  the  patient's  right  side.  The  antero-posterior  plate  is  taken 
with  the  light  at  the  occiput.  The  light,  therefore,  traverses  the  whole  thickness 
of  the  head  in  order  to  r(>ach  the  plate,  which  is  placed  with  the  film  side  against 
the  face.  In  order  to  tell  which  side  is  right  and  which  left  on  an  antero-posterior 
plate,  it  is  necessary  to  hold  the  plate  with  the  film  side  toward  the  observer 
and  to  have  the  orbits  in  the  x-ray  plate  uppermost.     AA'heu  the  plate  is  so  held, 
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till'  uliscrviT's  rifilit  eye  I'Drrcsiiomls  to  tlii'  patii'iit's  rij;lit  cyr.  ami  liis  Irft  rye 
to  tlir  patient's  left  eye. 

.Mueh  ilisapiiointment  with  x-ray  plates,  in  sinus  cases,  has  resulteil  fioin 
failure  t«i  renieniluT  the  fact  that  a  iliseaseil  frontal  sinus  at  times  empties  itself, 
I'ither  hy  iliseharpinfi  throufih  its  natural  drainage  ojiening  or  hy  hreakinj;  its  way 
into  the  nrliit.  In  sueh  eases  tlie  x-ray  lindinfrs  may  he  net;ative.  Thry  are 
especially  liahle  to  he  negative  if  the  mucous  memhiaiir  of  tiic  sinus  lias  hcen 

Orbilul  |>ri.U.iii;ali..ri  of  eho  riKlit  fr.mtal  ^iIln-,  Orl.iiiil  prM|,,„LMti..M  ..I  llii-  l,(t   fr..nl!il  >iiiii-. 
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hiial  prulongatinn. 


Fig  lf>--J--rftV  Platos  (mo<  niu.,.!  in  -izn  Shewing  tin-  Orl.itMl  I'rnloncation  of  (ho  Frontal 
Sinus.  Tl.e  upper  figure  sliows  the  orbital  prolnuKation  as  see..  ...  tl,e  a..tero-post<rior  j.late.  Ilie 
lower  figure  tl.e  orbital  prolongation  as  seen  in  tl.c  lateral  plate. 

destroyed.  This  often  happens  in  frontal-sinus  disease  associated  with  ex- 
ophthalmos. The.se  cases  are  so  striking  in  api)earance  that  one  naturally  exifccts 
that  the  x-ray  picture  will  be  of  a  typical  character.  i"oi  the  reasons  just  -riven, 
however,  the  j-ray  findings  are  often  negative. 

.\s  the  antero-postcrior  plate  is  taken  from  lnhind  forward,  a  certain  niiiiilier 
of  lines  ajiijcar  on  the  plate  which  rejiresent  ridges  within  the  skull.  The  most 
prominent  of  these  are  the  two  lines  made  by  the  free  edges  of  the  lesser  wings  of 
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the  si)ht'ni)i(lanil  tlicliiKM'onncctiiig  them  made  by  the  anterior  edge  of  the  optic 
groove.  Tile  line  made  liy  the  lesser  wing  of  the  sphenoid  appears  above  or 
below  the  line  made  by  the  roof  of  the  orbit  according  to  the  jjosition  of  the 
x-vny  tube,  ^\'ith  the  ttibe  directly  opposite  the  occipital  protulx-rance,  the 
,-;])hcnoidal  lines  cut  across  the  orbit  about  a  third  of  the  distance  down.  As 
the  tube  is  lowered,  the  lines  advance  U])ward:  as  the  tube  is  elevated,  the  lines 
drop.     These  lines  are  well  shown  in  Fig.  202.     The  roof  of  the  orbit  projects 


Left  frontal  sinus  Hlleil  with  pus. 


KiG.  20S.— x-ray  Plate  (not  reduced  in  size)  of  an  Empyema  of  the  Left  Frontal  Sinus,  Left 
Ethmoidal  Labyrinth,  and  Left  Sphenoid.  The  case  is  one  in  which  an  operation  was  subsequently 
performed.  The  right  frontal  sinus  and  the  right  ethmoidal  labyrinth  are  not  disea-sed;  tlierefore 
they  cast  no  sliadow  and  appear  dark  on  the  negative.  The  pus  in  the  left  frontal  sinus  and  in  the  left 
ethmoidal  labyrinth  casts  a  shadow,  so  that  these  sinuses  appear  whiter  or  more  opaque  tlian  tlie 
sinuses  of  tlie  other  side.      (Original.) 


upward  like  a  mound  into  the  anterior  fossa  of  the  skull,  just  in  front  of  the 
lesser  wing  of  the  sphenoid.  The  cranial  surface  of  the  mnf  of  the  orbit  is  cros.^ed 
by  many  ridges.  They  run  from  without  inward  and  from  before  backward. 
These  linrs  are  so  near  the  plate  that  the  most  iirominent  of  them  are  shown 
on  it.  On  the  antero-iiosterim-  plate  they  I'oughly  parallel  the  outer  i)art 
of  the  line  made  by  the  lesser  wing,  or  they  intersect  it.  They  rarely  run 
to  the  middle  line.  At  tlie  upper  part  of  the  orliit,  therefore,  there  are  often 
three  or  four  intersecting  lines.  The  great  variety  of  lines  which  it  isi)ossible  to 
have  from  the  sources  just  described  is  best  reahzed  if  we  take  a  cleaned  skull 
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ami,   lixikiiij;  iiitn  it.    niriitaliy  innjcct   the  ridfrcs  seen  in  the  iniildlc  ami   tlie 
niitcrior  fos.sa-  upon  tlic  plate. 

Till-  petrous  portion  of  the  teiM|ioral  hone  is  cxceedinf^ly  dense.     The  upper 
edfic  of  this  makes  a  free  line  houndiufi  tiie  middle  fo.ssa  of  the  .skull  posteriorly. 


.NVirmul  ctlinioMliil  hiliyriiitli. 
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(rcli 1  <iiii-f.nirtli)  SliowiiiR    Diseiuse   of    tlio     l{i(;!il   Aiilnini    and    tla 

I{iglit  r.tlinioidal  l.n1)yriiith.      (<  Irigiiiul.) 

Kthtnoi.lul  hihyrinth 
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I'lii.  210.  J-ray  I'latt-  (rLJiind  mi.  -fiiurtli.'  iii  an  Kriipyciiia  of  tliu  1-ift  I  roiital  .Siiuis,  llif  I.i-ft 
Etiiiiioiilul  I.abjTintli.  and  tlic  Left  Antrum.  In  this  case  an  operation  was  sub.^equently  porfornieil. 
((JriRinal.; 

This  lini'  may  apjiear  on  the  i)iale.  Not  only  is  the  wi)iier  edfje  of  the  temporal 
l)one  shown  on  the  ]»late,  Init  the  tliiek  body  of  the  hone  and  the  base  of  the 
skull  are  thrown  ui)on  the  i)latp  and  appear  as  a  white  band  running  acros.s  the 
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plate  from  side  to  side.  The  lower  bortlcr  of  this  shadow  may  run  throujjh  any 
part  of  the  orbit  or  it  may  come  so  low  as  to  divide  the  antrum  into  an  upper 
dense  part  and  a  lower  more  translucent  part.  The  z-ray  operator  should 
know  how  to  i^lace  his  tube  so  that  this  shadow  shall  not  interfere  with  important 
parts  of  the  plate.     (Figs.  200  and  211.) 

Ill  the  lateral  plate  Isoth  halves  of  the  head  are  projected  on  the  plate,  the 


Fig.  1211.— z-ray  Plate  (reduced  one-tliinl)  Sliowing  Certain  Pathological  t  iianges  in  the  .\ntruni. 
(Original.) 

This  plate  shows  the  right  antrum  opaque  from  thickened  mucous  membrane,  this  condition  being 
due  to  the  inflammatory  reaction  caused  by  a  retained  and  necrosing  tooth  root.  .\t  the  operafioii 
tlie  antrum  was  foimd  to  contain  no  pus,  but  the  mucous  membrane  wa-s  thickeneil  to  about  jj  of  an 
inch.     Thi^  thickening  ca-st  ahnost  as  much  of  a  shadow  as  if  the  antrum  had  been  full  of  pus  or  polypi. 

.\t  the  upper  rim  of  the  antrum  a  white  line  runs  across  the  plate.  From  this  point  upward  the 
plate  is  much  whiter  than  in  tlie  lower  part.  This  opacify  is  due  to  the  shadow  cast  by  the  temporal 
bones  and  the  base  of  the  skull.  It  should  be  the  aim  of  the  x-ray  operator  to  avoid  this  shadow  by 
placing  his  tube  in  such  a  position  that  the  rays  will  go  through  the  cranium  above  the  temporal  bones 
and  the  base  of  the  skull.     This  shadow  often  spoils  a  plate,  especially  in  cases  of  slight  disease  of  the 


half  of  the  head  which  is  neairr  tiie  plate  Ix'ins  the  more  di.^tinct  of  tlie  two. 
Owing  to  the  fact  that  both  halves  of  the  head  are  shadowed  on  the  same  plate, 
a  double  .set  of  lines  is  given.  These  may  interlace  in  a  confusing  manner. 
The  lines  iiiaile  by  the  lesser  wings  of  tlic  sphenoid  appear  again,  but  are  fore- 
sliorteiuMJ.     A  line  is  maile  bv  the  roof  of  the  orbit  where  it  joins  the  cribriform 
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jiluti',  and  anothor  (iiic  is  niadi'  wlifii'  tlic  ()rl)it  iiififjics  into  tlic  latrial  wall 
of  till-  skull.  Tlu-sc  aplicar  as  wiiilt'  lines  startinji  from  the  anii  rior  |iail  <<(  liic 
roof  of  till-  sphenoidal  sinus  and  ninninfi  ol)li(iuely  upward  and  forward  to  tiie 
l)aek  wall  of  the  frontal  sinus.  Some  of  the  lines  run  into  the  sinus  and  partially 
across  it.  As  all  thc-^e  lines  are  above  thi'  criijriforni  plalr,  nni'  is  a>Iniiislird  at 
first  to  see  liow  low  llii-  erihriform  plate  ically  is.  It  shmild  hr  rrini:iiliiTi'd, 
however,  that  the  erihriform  plate  is  only  an  li^lith  of  an  im  h  almvc  the  inner 
canthus  of  the  eve  and  a  ([Uarter  of  an  inch  ImIow  the  tup  of  the  na-al  hnnc 


Flf..  212. — j--ray  Plate  (nHlucecl  oni'-tliinl)  of  a  Toothless  I'pper  .law  with  a  Ilctniniil  Tooth  Root 
ProjertiiiR  into  the  Left  .Vntrmn  An  operation  was  prrformeil  in  thi.s  case.  The  upper  jaw  was  siii>- 
|H>seil  to  Ik;  toothless.  The  patii-nt  had  noni  an  upper  plate  for  years.  There  wa.s  a  fistula  in  the  alve<)- 
lus  wliieli  (li.sclmri;eil  pus  anil  leil  through  earious  bone  into  tin-  antrum.  The  antero-posterior  plate  (see 
I'iR.  211)  Khoweil  that  the  left  antrum  was  sliphtlv  opaipie.  .\t  the  operation  the  niueous  meni- 
l.rane  of  the  left  aiitruni  was  f ,.1  to  lie  lliieken.^.l  U,  >,\  of  an  inch.    IhiTe  was  no  pus  in  the  antrum. 

In  till-  lattTal  jiiate  tlie  malar  Ixmes  stand  out  ]iromiiiciilly.  In  fmnt  of  llic 
malar  Ikjiics  there  is  a  dark  area  wliii-li  rcpnscnts  the  iailiiymal  lioiic  and  the 
rcfjion  of  the  na.so-frontal  duct,  and  lieliind  tlie  malar  hones  tlieic  is  another 
dark  area  wliicli  corresponds  to  the  ])osterior  etiimoichd  ceils.  Still  fartlicr 
l)ack  i.s  a  third  dark  si)ace,  which  is  the  sphenoidal  sinus. 

The  lateral  plate  \vill.«eldom  indicate  the  presence  of  pus.  I  once  succeeded, 
in  a  lateral  plate,  in  petting  a  fair  jncture  of  polypi  in  the  frontal  sinus.  The 
antcro-posttTior  i)late.  thereff)re,  must  not  be  depended  ujmn  to  tell  the  presence 
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of  pus.  A  wood  lateral  plate  is  easy  to  oI)tain  and  it  «ives  valuable  information 
even  if  it  will  not  indicate  the  presence  of  pvis.  It  will  give  the  height  and 
depth  of  the  frontal  sinus,  the  i)rcsence  and  the  size  of  its  orbital  iJrolongation 


Fic.  213.— .r-ray  Plate  (reduced  oue-tliird)  of  a  Dentigerous  Cyst  of  tlie  Left  Antrum.     (Original.) 
Case  of  Dr.  D.  C.  Green. 


Fi(i.  214. — i-ray  Plate  (reduced  one-fourth)  Showing  the  Right  Ethmoidal  Labyrinth  Disea-sed 
and  the  Left  Normal.      An  operation  was  performed  in  this  case.      (Original. 1 

and  the  extent  of  the  basal  relationship  between  the  floor  of  the  frontal  sinus 
and  the  ethmoidal  region.  It  gives  the  size  of  the  naso-frontal  duct  and  tiie 
size  of  the  sphenoidal  sinus,  and  is  the  only  means  that  we  have  of  getting  any 
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iilca  of  tlu-  aiTaiificmciit  of  tlic  posterior  ctliiuoidal  cells.  'Ihc  lateral  iilate  will 
also  pive  tlu-  aiitero-iuisterior  diaiiieter  ami  the  iieifilit  of  the  aiiiriini,  and  it 
will  show  the  |)reseiie('  of  tooth  roots  in  the  antruin,  the  in-eseiiee  of  I'oreiiiii  liodies 
in  it,  and  the  size  of  dentiperous  eysts. '  I'lirther.  the  lateral  jilate  will  show  how 
cellular  the  mastoid  process  is. 

Foreijin  liodies  in  the  sinuses  appear  sliirhtly  nia,i:nilied  in  the  jilaii'.     The 
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Fin.  215.— I-atoral  x-ray  Plate  (iii.t  rp.luwd)  SliowiiiK  P.il.vpi  in  tlii'  Left  l'ront:il  Sii 
tion  iM'rfnrniril  .subso(|ii(>ntl.v;    patient  of  ])r.  !•'.  C.  Culil).      (( iridinjil.t 

l"i(!.  210. — x-rn.v  Plate  (not  retlueed)  Sliowing  an  .\ntiriiir  ICtlinniidal  Cell  Prujcii 
l-'niiital  Sinus.     (<)rif;inal.) 


sinuses  themselves  are  somewhat   eiilarfjed,  liut   in  a  carefully  taken  plate  the 
enlarfiement  can  he  disregardeil. 

The  manner  in  which  the  plates  p^wc  the  inldrinatinii  just  detailed  is  liest 
seen  l)v  a  careful  study  of  the  drawings  wliieli  are  j;i\-en  here.  ( l'ii:>.  I'.i'.l  JHi 
inclusive.)  Some  of  the  drawings  were  trailed  from  the  film  side  of  the  plate,  and 
some  from  the  reverse  side.  It  is  for  this  reason  that  "  right  "  and  "  left. "  mi  the 
scries  of  drawings,  change  fiom  siije  to  side. 


SURGICAL  DISEASES  AND  WOUNDS  OF   THE 
MOUTH,  TONGUE,  AND  SALIVARY  GLANDS. 

By  GEORGE  E.  ARMSTROXG.  M.D..  Montreal.  Canada. 


I.    THE    MOUTH. 

Simple  Stomatitis. — Stomatitis,  or  iiiflainination  of  the  mucous  membrane 
of  the  niduth,  occurs  more  frequently  in  children,  but  it  is  also  sometimes  ob- 
served in  adults  and  in  elderly  people  who  are  subjects  of  diabetes  or  Bright's 
disease. 

Catarrhal  stomatitis  occurs  in  children  debilitated  by  measles  or  other 
exanthemata,  and  it  also  follows  injuries  from  jagged  teeth  or  from  operations 
on  the  mouth.  Indigestion  and  improper  feeding  are  predisposing  factors. 
The  mucous  membrane,  when  thus  inflamed,  is  red,  hypera-mic,  swollen,  and 
tender.     The  tenderness  is  specially  noticed  when  food  is  taken. 

Treatment. — In  general,  imi)rove  the  hygienic  surroundings  and  nutrition; 
locally,  a  mild  mouth  wash,  such  as  boro-glyceride  (1  in  20),  should  Ije  used. 
Potassium  chlorate,  with  a  little  diluted  hydrochloric  acid,  is  useful  both  locally 
and  internally. 

Ulcerative  Stomatitis. — There  is  a  mild,  ai)hthous  form  of  stomatitis,  com- 
mon in  children,  in  which  small  round  ulcers  appear  on  the  tongue  and  on  the 
mucous  membrane  of  the  mouth.  Two  or  more  may  run  together  and  form  an 
ulcer  of  some  size.  The  little  ulcers  are  very  tender  and  cause  a  great  deal  of 
sufi'ering,  both  in  children  and  in  adults.  They  are  an  evidence  of  malnutrition, 
and  call  for  general  improvement  of  surroundings  and  attention  to  the  patient's 
diet.  The  pain  is  reheved  very  quickly  by  touching  the  ulcers  with  a  bit  of 
cotton  wound  on  the  end  of  a  little  stick  and  dipped  in  a  solution  of  silver 
nitrate,  from  thirty  to  sixty  grains  to  the  ounce  of  distilled  water.  .\  little  boracic 
acid,  or  borax  and  honey,  gives  reli<'f,  but  not  so  (luickly.  In  adults,  a  tonic 
containing  arsenic  is  sometimes  effective  in  jtri'venting  recurrence. 

The  condition  generally  indicateil  l)y  the  term  "ulcerative  stomatitis," 
however,  is  one  of  great  severity.  It  occuis  in  epidemics  among  the  chiklren 
of  the  poor  in  large  cities  and  in  ori)han  asylums.  It  begins  as  an  acute  inflam- 
mation of  the  gums,  often  starting  opposite  to  a  canine  and  spreading  forward 
alongside  the  incisors  and  backward  along  the  molars,  and  is  exceedingly  painful. 
It  is  usually  confined  to  one  side,  and  is  never  present  before  dentition,  nor  at  a 
point  where  the  teeth  are  absent,  and  it  seldom  occurs  after  the  tenth  year.     The 
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process  may  i-xti-ml  to  the  iniicuus  inciiiliraiic  ><i  tlir  c-hcrk,  lips,  ami  liinf,'iii'. 
Tin-  gums  are  soft  ami  l)lce(l  easily,  ami  tlic  tcctli  may  lie  loosened.  I'lccrs 
form  alongsiile  tlie  teeth:  they  are  covered  with  a  dirty.  .Ii|itlieritic-like  exudate. 
The  taking  of  food  hy  the  mouth  is  very  iiainfiil.  'riicic  is  niore  or  less  .saliva- 
tion; the  liroath  is  offensive;  and  the  little  patients  soon  lieeomesei)tie.  Krauss 
has  desc-ril)ed  cases  in  which  there  had  formed,  over  the  ulcers,  a  slough  that 
reiiuireil  five  or  six  days  for  complete  separation.  The  disease  is  umloulilidly 
infectious,  hut  its  eontagiousne.-^s  has  not  yet  been  proven.  It  may  conlinue 
for  a  few  days  only  or  for  several  weeks. 

Tui:.\tmi:nt. — Ai)ove  all  things,  these  iliiMrcn  should  lie  given  the  liest 
available  hygienic  surroundings.  Tho.-^e  in  the  overcrowded  districts  of  large 
cities  are  greatly  lienetited  l.y  s|iemling  a  week  oi-  two  in  the  i-ounli-y.  The 
food  should  lie  lilaml  and  unii-i'itating.  The  ulcerated  areas  may  lie  luiished 
over  with  a  solution  of  some  analgesic,  such  as  sloxain  or  eucaiii,  to  ]iermit 
food  being  taken  witlnuU  ]iain.  Locally,  the  mouth  may  be  cleanse(l,  as  well 
as  may  l)e,  by  brushing  o\('r  the  ulcerated  areas  with  a  weak  solution  of  carbolic 
acid  ( 1  to  10(0,  a  .'iolution  of  boracic  acid,  or  a  ten-pei-cent  solmion  of  hydro- 
gen dioxide.  Internally,  suitable  tonics  should  be  admiiiisieied.  I'niassium 
chlorate  in  rathei-  full  doses,  accoi-ding  to  the  age  of  the  child,  may  be  gi\cn  for 
a  period  of  thi-ee  days,  but  not  for  a  longer  time. 

It  would  hardi}-  be  ]iossililc  to  confuse  the  above  condition  with  the  jiatches 
that  resemble  curdled  milk  and  that  are  due  to  the  presence  of  the  paiasitic 
fungus — the  "Ofdimn  albicans  " — tliat  is  seen  in  thrush. 

Gangrenous  Stomatitis;  Cancrum  Oris.— (iangrenous  >tomaliiis  is  an 
infeeiidiis.  ginigrenous,  ilestructi\'e  proce.s.<,  beginning  generally  on  the  inside  of 
the  cheek,  and  sometiiues  extending  to  the  bones  of  the  face,  the  tongue,  pal.ale, 
and  fauces.  A  similar  process  lias  lieen  seen  on  the  anal  mucosa  atnl  on  the 
\ul\a.  It  is  confined  for  the  most  jiart  to  c-hildi-en,  from  two  to  twel\-e  ye.ais  of 
ag<',  who  live  in  thes(|Ualid,  overpopulated  districts  of  large  cities.  The  patients 
are  generally  debiliiateil.  and  may  be  recovering  from  some  of  the  exiuithemata, 
particularly  measles  or  tyjihus,  or  be  suffering  from  mercurial  <ir  one  of  the  other 
forms  of  stomatitis.  It  cannot  be  ]iroven  that  the  disease  is  due  to  any  single 
or  special  organism,  but  jirobably  the  ,'<trep|ococcus  jiyogenes  and  other  sajirophy- 
tic  liacilli  are  the  active  agents.  There  is  first  an  infiamnuitory  area,  an  abrasion 
or  a  laistule,  on  the  inside  of  the  cheek.  A  pultaceous  slough  forms,  with  a 
surrounding  infiltrated  area.  The  cheek  swells,  but  lh<re  is  no  (edema  in  the 
usual  sen.se  of  the  term.  The  affected  jiart  feels  hard.  There  is  surprisingly 
little  tenderness.  Then  there  appears  externally  a  bluish  iirea  wliicli  gradually 
becomes  black.  The  area  of  blackness  extends,  and  there  may  gradually  de- 
velo|i  a  most  extensive n'deina  over  the  side  of  the  face,  the  temjile,  and  the  ni'ck. 
The  skin  over  the  affected  part  of  the  cheek  may  .slough  out.  In  the  worst 
cases  the  (li.seaso  extends  to  the  jaw,  the  teeth  are  loosened,  and  the  bones  of  the 
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face  may  lie  invaded  ami  die.  The  linrnir  and  offensiveness  of  the  process  reach 
tlicir  maxiiiiuni  when  the  fauces  aic  involved.  The  patient  i.s  then  unable  to 
clear  the  throat,  and  cannot  swallow:  in  a  word,  his  condition  is  most  pitiable. 
Early  perforation  of  the  chet^k  is  said  to  be  favorable.  If  the  child  sui'vives,  the 
slough  separates,  and  the  healing  may  be  followed  by  contraction  of  the  mouth  and 
cheek,  with  fixation  of  the  tongue  and  lower  jaw.    fSee  Fig.  1.5.5on  p. 4.S(),  Vol.  V.) 

The  mortality  is  high,  death  resulting  from  an  inspiration-pneumonia  or 
from  a  se|>tic  diarrhfea  due  to  swallowing  the  foul  secretions.  In  other  cases 
ileatli  results  from  heart  failure,  or  may  lie  due  to  inanition  followeil  by  collap.se 
ami  coma. 

TuKATMF.XT. — Although  the  pi'ognosis  is  exceedingly  gra^-e,  tlie  condition 
is  not  utterly  lioiieless.  Treatiuent,  howevei',  to  Ije  effective,  nnist  be  institute(l 
eai'ly  and  be  radical  in  character.  The  patient  having  been  brought  under 
the  influence  of  a  genei-al  anu'sthetic,  the  sloughing  area  should  be  destroyed. 
Some  recommend  that  the  slough  be  removed  by  a  knife  or  sharp  curette.  The 
use  of  these  instruments,  however,  causes  more  or  less  hemorrhage,  and,  what 
is  still  more  objectionable,  opens  up  blood-  and  lymph-vessel.s  and  tissue 
spaces,  through  which  more  poison  may  entei-  and  thus  cause  a  spreading  of 
the  infection.  If  the  area  is  accessil)le,  nothing  can  be  more  thorough  and 
rapid  in  its  action  than  the  thermo-cautery.  The  writer  of  the  article  on  this 
subject  in  Bergmann's  "System,"  noting  that  early  perforation  of  the  cheek 
is  usually  followed  by  a  favorable  issue,  advises  that  tlris  be  done  as  a  detail 
of  the  treatment,  and  that  a  considerable  area  of  the  mucous  membrane  be 
destroyed.  If  no  thermo-cautery  is  available,  or  if  the  area  is  not  easily  ac- 
cessible, an  application  may  be  made  of  ]iure  carbolic  aciil,  to  be  followed  by 
one  of  alcohol  alone,  or  of  a  solution  of  zinc  chloride.  In  extreme  cases,  loose 
teeth  and  pieces  of  dead  bone  should  be  removed,  and  the  exposed  surface  should 
be  wijied  with  alcohol.  Mouth  washes — such  as  diluted  solutions  of  hydrogen 
dioxide,  of  potassium  permanganate,  or  of  potassium  chlorate,  to  which  a 
little  dilute  hydrochloric  acitl  has  been  added — shoukl  be  used  in  as  thorough 
a  manner  as  possible.  Feeding  is  an  important  detail  in  the  treatment,  .\fter 
the  sloughs  have  .separated,  the  subsecjuent  contractions  may  require  jilastic 
operations  to  overcome  the  resulting  deformity. 

Melopktsty. — Meloplasty  will  be  relei'nd  to  here  only  in  a  very  brief  man- 
ner. (For  additional  details  the  readei'  is  referred  to  the  article  on  "Plastic 
Surgery"  in  \'ol.  I\'.)  Plastic  repair  of  the  cheek  is  demanded  for  the  relief  of 
conspicuous  defoi'inity,  Init  more  especially  for  the  removal  of  hindrances  to  the 
free  movement  of  the  lower  jaw,  the  result  of  the  preexisting  noma.  If  the  skin 
alone  is  involved,  the  problem  is  simple:  the  defect  may  be  repaired  iiy  tin- 
introduction  of  a  graft  removed  fi-om  some  other  [lart  of  the  boily — as,  tor 
instance,  from  the  inner  side  of  the  thigh,  acconling  to  Krause's  method.  Fur- 
ther scarring  of  the  face  or  neck  will  thus  be  avoided,     ^^^len  the  mucous 
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iiu'inljraiic  alone  is  involvcil,  llu'  skin  l>ciii<;  intact,  liic  i)r()l>lcni  i.- iniicii  inuic 
ilillicult.  If  tlic  (ift'cct  is  small,  tlir  scar  tissue  may  lie  n  lUDVcd,  ami  (lajis  of 
mucous  nicmhranc,  siillicicntly  mobilized,  he  ln'ouglit  together  to  coniiilete  tlie 
lining  of  the  cheek.  If  this  judve  to  he  impracticahle,  one  may  oi)tain  an  eiii- 
(lennal  lining;  hy  iiivei-tinfi  into  the  mouth  a  flap  of  cutaneous  (issue.  \'aiious 
proceilures  have  heeii  sugfjested  for  the  a<'conii)li.slimen(  of  this  ohject.  It  must 
he  reniemhereil,  however,  that  the  skin  Haps  are  in-one  to  contnici  :  and,  con- 
se(|Uently.  in  shaping;  them  one  must  allow  for  cimtraciinn  to  tiie  extent  of 
one-third.  Thus,  if  a  flaj)  is  to  he  two  indies  lont;.  its  ]iii,i;lii,  when  lirsl  ml, 
.sljould  he  three  inches.  In  the  next  i)lace,  if  a  llap  containing:  hairs  is  turned 
in,  tlii-se  hairs  will  continue  to  grow  in  the  mouth  for  many  years,  to  the  una! 
aiuioyance  of  the  patient.  .Vnother  es.sential  to  success  is  to  secure  perfect 
access  to  the  fielil  of  oiieration,  in  order  that  (lie  flaj)  may  he  iiisertcMJ  and  tli;il 
the  edges  of  the  wound  may  he  accurately  coaptated  and  carefully  sutured  in 
position.  Gersuny's  method  has  i'ecei\-ed  the  appinwil  df  \iin  Hacker  and 
von  ICi.selsherg.  ("See  l)ago  640,  \'ol.  I\.)  In  this  operalinn  a  \erlicai  inci- 
sion is  made  from  tiie  angle  of  the  mouth  to  the  jnwir  iiordir  of  the  jaw, 
anil  carried  along  the  latti-r  (o  within  an  inch  nf  the  angle.  The  cheek  may 
then  he  turned  up,  and  the  seal-  tissue  i-emii\-ed,  care  lieing  taken  to  aNoiil.  if 
possible,  any  interference  with  the  oiieiiiiig  of  Stenson's  duct.  If  this  is  found 
to  he  iinpossihle,  a  new  opening  should  he  provided.  .\  llap  of  suliicient  size 
is  then  tiU'ned  up  from  the  side  of  the  neck.  It  is  coin|iletely  di\ided  at  its 
circumference,  i-emaining  attached  \)y  a  jw'dicle  coni]iose(|  of  subcutaneous 
tissue  and  the  turned-ui)  edge  of  the  jx-riosteum  of  the  jaw.  This  fja])  is  caic- 
fiilly  sutiU'cd  in  position,  (he  cheek  is  brought  i)ack  to  its  ])ro])er  place,  and  the 
Wound  in  the  neck  is  closeij,  in  the  .same  mannei  as  after  the  removal  of  <'ii- 
largeil  lymph  nodes.  The  vitality  of  a  flap  thus  formed  is  low.  am)  its  lifeuncer- 
taiii.  In  men  it  is  desirable,  if  po.ssil)le,  to  get  (he  ila|i  from  some  p.ail  upon  wliich 
hair  does  not  grow — as,  for  exanii)le,  from  (he  forehead  or  (he  temporal  region. 
Tliere  is  less  danger  of  failmc  when  (he  flaj)  is  turned  in  on  a  pedicle sufliciendy 
broad  to  insure  i(s  nourishment,  as  i)ractised  by  Ciussenbauer  and  odurs.  When 
the  defect  is  comi)lete,  re([uiriiig  repair  of  I)oth  the  mucous  membrane  and  the 
skin.Czerny's  met  hoi  I  may  be  adopted.  (See  page  (14.!,  \  ol.  I\'.)  lie  took  a 
flap  from  the  side  of  the  neck,  with  its  ba.se  of  attachment  at  or  about  the 
zygoma,  and  of  sufficient  length  to  admit  of  its  being  folded  upon  iiself,  thus 
bringing  (he  raw  surfaces  in  apposition  and  ex])osing  an  epithelial  sm-face  to  the 
secretions  of  the  mouth,  .\fter  this  has  been  accomplished  it  will  only  be  neces- 
sary— and  probably  not  in  all  cases — to  coinplele  the  angle  of  the  mouth  by 
ginng  it  a  mucous  lining.  The  flap  described  above  consists  of  skin  and 
platysina.  If  a  flaj)  of  sufficient  length  to  permit  of  doubling  cannot  iieoiitaiiied, 
one  sufficiently  large  to  cIo.se  the  opening  maybe  secured  from  the  side  of  the 
nc'-k  or  the  temporal  region;    and  after  the  pedicle  ha.s  been  divided,  three  or 
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four  weeks  later,  the  outer  surface  may  be  freshened  vvith  a  \'olkinann's  spoon, 
and  a  lu-ause  graft  applied  over  its  surface,  care  being  taken  to  have  the  flap 
free  from  fat.  The  surfaces  shoukl  be  perfectly  dry,  without  blood-clots.  \'ery 
few  retaining  sutures  suffice,  as  the  flap  is  readily  maintained  in  position  by  the 
dressings. 

II.    THE  TONGUE. 

Anatomical  and  Physiological  Considerations.— It  is  rather  out  of  place  here 
to  go  fully  into  the  anatomy  of  the  tongue.  It  is  given  in  all  the  standard 
text-books  on  anatomy.  There  are  a  few  points,  however,  which  may,  perhaps, 
be  mentioned  with  advantage.  All  the  essentials  relatingto  the  development  of 
the  tongue  are  given  by  Professor  His,  in  his  "  Anatomy  of  the  Human  Embryo." 
A  fibrous  septum  separates  the  two  halves.  The  lingual  artery,  through  its 
branch,  the  dorsalis  hngufe,  supplies  the  substance  as  well  as  the  dorsum  of  the 
tongue.  In  case  of  hemorrhage  from  the  deeper  portions  of  the  substance  of 
the  organ,  the  lingual  artery  should  bo  secured  at  the  posterior  border  of  tlie 
hyoglossus   muscle,  before  it  gives  off  the  dorsahs  lingua^. 

It  is  generally  stated  that  the  lingual  is  the  nerve  of  common  sensation 
for  the  anterior  two-thirds  of  the  tongue.  It  is  accompanied  by  the  fibres  of 
the  chorda-tympani  branch  of  the  facial  nerve,  and  it  is  doubtless  along  these 
fibres  that  sensations  of  taste  are  conveyed  to  the  brain.  When  the  chorda- 
tympani  nerve  is  touched  as  it  crosses  the  tympanum,  a  sensation  of  taste  is 
experienced,  and  the  sensation  of  taste  in  half  of  the  tongue  is  reported  as 
abolished  in  some  cases  of  facial  paralysis  due  to  the  involvement  of  the 
aqua^ductus  Fallopii. 

Pain  in  the  ear  and  in  the  neighborhood  of  the  temporo-maxillary  articu- 
lation is  sometimes  complained  of  in  diseases  of  the  tongue,  and,  vice  versa, 
pain  in  the  tongue  is  complained  of  when  there  is  irritation  in  the  external 
auditory  meatus. 

These  phenomena  are  probably  dependent  on  the  fact  that  a  communication 
exists  between  the  lingual  and  auriculo-temporal  nerves.  The  posterior  third 
of  the  tongue,  the  circum vallate  papilla^,  the  foramen  ca^um,  and  the  anterior 
surface  of  the  epiglottis  depend,  for  common  sensation,  upon  the  lingual  liranches 
of  the  glosso-pharyngeal  nerve.  Disease  of  the  posterior  third  of  the  tongue 
may,  through  Jacobson's  nerve,  give  rise  to  pain  in  the  region  of  the  mitldle  ear. 
It  is  a  matter  of  some  importance  to  know  that  fibres  from  the  superior  laryngeal 
nerve  are  distributed  over  the  base  of  the  tongue  and  epiglottis.  These  fibres 
may  explain  the  occurrence  of  cough  and  hiccough  in  disease  at  the  base  of 
the  tongue,  and  also  of  the  spasm  of  the  glottis  which  is  produced  when  the 
liase  of  the  tongue  is  too  vigorously  depressed.  Laborde  suggests  that  the 
excitation   of  respiratory  movement  by  rhythmic  traction  of  the  tongue  may 
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bo  ilue  to  stimulation  of  tin-  rospiratoiy  cciitiT  tiiroiigli  this  nerve.  Lepine 
states  that  ol)stinate  hiecou^h  ha.s  been  relieved  by  traction  on  the  tongue. 

The  lingual  tonsil  is  an  aggri'gation  of  lymphoid  tissue  on  each  side  of  the 
ba.se  of  the  tongue,  behinil  the  circumvallate  papilhe.  The  faucial  and  pharyn- 
geal tonsils  complete  the  ring  of  lymphoitl  tissue.  Sappcy's  researches,  confirmed 
by  Kuettner,  prove  that  all  the  lymphatics  of  the  tongue  may  be  injected  fnmi 
any  part  of  the  tongue.  They  converge  to  the  submaxillary  and  digjustric  tri- 
angles, where  they  join  the  deep  cervical  lymph  nodes.  (See  page  52(),  \'oI.  II.) 
Infection  may  sjm-ad  from  the  jugular  group  to  other  groups  of  cervical  lymph 
nodes  and  so  on  to  the  ba.se  of  the  skull.  It  is,  therefore,  possible  for  the  lym- 
phatics on  one  side  of  the  neck  to  be  affected  by  disease  on  the  opposite  side  of 
the  tongue. 

Congenital  Defects  and  Abnormalities. — Congenital  Absence  of  the 
TdNiiiK. — Tills  defect  is  of  cxticini'  rarity.  Jussieu,  in  1718,  reported  the 
case  of  a  young  girl,  fifteen  years  of  age,  in  whom  the  tongue  was  absent,  and 
he  states  definitely  that  she  wa.sborn  with  this  defect.  The  tuberculum  im])ar, 
which  is  the  rudiment  of  the  anterior  two-thirds  (if  tlie  tongue,  had  developed 
into  only  a  small  central  nodule.  This  nodule  was  under  muscular  control. 
The  girl  could  speak  very  well.  She  had  some  difficulty  in  mastication  and 
in  swallowing  solid  food.  Spiller,  in  1S16,  reported  a  similar  case  in  a  new- 
born infant,  in  whom  there  also  exi.sted  cleft  palate. 

In  the  congenital  ca.ses,  one  should  look  for  arrest  of  development  jjroduced 
by  the  formation  of  amniotic  bands  and  adhesions  which  restrain  and  interfere 
with  the  development  of  the  enilnyoiia!  fissures.  In  Ahifelil's  atlas  is  figured  a 
case  which  was  reported  by  Welde  and  which  shows  the  fcetal  membranes 
adhering,  not  only  to  the  edges  of  the  facial  cleft,  but  also  to  the  tongue. 

Defective  ilevelopment  may  result  in  a  small  tongue,  .sometimes  adherent 
to  the  floor  of  the  mouth,  and  more  or  le.-^s  fixed.  If  the  tuberculum  impar  does 
not  develop  far  enough  forward,  the  prDJeetiiig  tip  of  the  organ  will  be  Imperfect 
and  there  will  be  tongue-tie. 

Congenital  Ankyloglossia  (Tongue-tie,  Adherent  Tongue).— Occasionally 
at  birth  the  under  surface  of  the  tongue  is  loosely  adherent  to  the  floor  of  the 
mouth,  in  the  same  manner  a.s  the  nmcous  niembrane  of  the  foreskin  is  adher- 
ent to  the  glans  penis.  It  may  be  easily  separated  by  the  careful  emijloyment 
of  a  little  force.  Ca.ses  of  complete  fusion  of  the  tongue  with  the  floor  of  the 
mouth  have  been  reported.  The  question  of  tongue-tie  is  of  some  importance. 
Since  the  time  of  Celsus,  and  doubtless  before,  nunses  and  mothers  have  been 
disposed  to  regard  the  new-born  infant  as  the  victim  of  tongue-tie.  It  has 
even  been  suggested  that  the  difficulty  in  getting  the  infant  to  suckle— a  diffi- 
culty due  to  various  cau.ses — should  be  a.scribed  to  the  too  great  fixity  of  the 
point  of  the  tongue.  Physicians  and  accoucheurs  have  sometimes  yielded  to 
this  suceestion  on  Vhe  part  of  the  mother  or  the  nurse.     It  may  be  confidently 
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stated,  however,  that  if  the  tip  of  the  tongue  can  be  brought  over  the  border  of 
the  gum,  and  can  be  hooked  up  to  touch  the  roof  of  the  mouth,  there  is  no 
tongue-tie,  and  consequently  no  justification  for  interference  with  the  fra?num 
in  any  way.     Before  operating,  one  should  ehminate  anj^  history  of  ha'mophilia. 

In  those  rare  cases  in  which  it  is  ad^^sable  to  tlivide  the  frsenum,  it  may  be 
done  by  di\iding  it  in  the  middle  with  a  pair  of  blunt-pointed  scissors,  the  tip 
of  the  tongue  being  held  up  by  two  fingers  or  by  the  split  end  of  an  ordinary 
director.  If  the  scissors  approach  too  near  to  the  tongue,  the  ranine  artery  or 
vein  may  be  wounded;  and  if  too  near  to  the  floor  of  the  mouth,  the  sublingual 
artery  in  the  sublingual  gland  may  be  entlangeretl.  ^\Tien  the  tip  of  the  tongue 
is  forcibly  raised,  only  the  thin  transparent  portion  of  the  fnpnum  should  be 
divided.  Fatal  hemorrhage  has  occurred  in  a  number  of  cases  in  \\hich  this 
operation  was  improperly  done.  The  blood  generally  oozes  slowly;  some 
escapes  externally,  and  more  goes  into  the  stomach  and  is  vomited  or  passed 
in  the  stools.  The  division  of  the  frfenum  is  undoubtedly  necessary  in  some 
infants  to  enable  them  to  suckle,  and  also  in  some  adults  to  enable  them  to 
speak  distinctly.  Makuen  has  reported  three  such  cases  in  young  people. 
Sedillot  and  Doellinger  have  reported  cases  in  which  the  development  of  macro- 
glossia  was  attributed  to  cutting  the  frsenum. 

Treatment  of  the  Hemorrhage. — If  there  is  only  oozing,  pressure  for  a  few 
minutes  may  be  all  that  is  necessary.  A  few  drops  of  adrenalin  solution  (1  in 
1,000)  might  be  applied.  If  this  appUcation  does  not  succeed,  place  a  pledget  of 
cotton  against  the  frtenum  and  make  pressure  by  grasping  the  tip  of  the  tongue 
with  a  piece  of  sterile  gauze  and  drawing  it  forward.  If  this  fails,  a  whiff  of 
chloroform  may  be  administered,  and  a  Ugature  passed  around  the  bleeding 
point ;  or  the  ligature  may  be  carried  beneath,  on  a  sharp,  round,  curved  needle. 
The  friabihty  of  the  tissues  in  infants  should  be  borne  in  mind. 

A  case  in  which  the  tongue  adhered  to  the  palate  (superior  ankyloglossia) 
and  required  separation  before  the  child  could  swallow,  is  described  by  Broca.* 

Acquired  Ankyloglossia  or  Tongue-Tie. — This  condition  may  result  from 
gunshot  injuries,  but  it  has  more  frequently  followed  prolonged  ulceration.  In 
some  cases,  the  ulceration  has  followed  a  mercurial  stomatitis,  caused  by  the 
excessive  and  prolonged  use  of  mercm-y.  It  has  also  developed  under  other 
conditions,  as,  for  example,  in  smallpox,  in  syphilis,  after  the  api)lication  of 
perchloride  of  mercury  in  chphtheria,  and  finally  as  a  result  of  ulcerative  sto- 
matitis. In  consequence  of  these  prolonged  ulcerations,  the  tongue  has  become 
adherent  to  the  side  of  the  cheek,  to  the  lower  Up,  or  to  the  hard  palate.  In  one 
case,  the  tongue,  palate,  and  phar5Tix  were  so  united  that  only  an  opening  one- 
eighth  of  an  inch  in  diameter  remained  immediately  dorsal  to  the  tongue.    (But- 

*  Butlinand  Spencer,  on  "  Diseases  of  the  Tonsjue,"  London,  1900,  p.  32.  Butlin  regards  swal- 
lowing of  the  tongue  as  a  result  of  the  habit,  prevalent  among  physicians  and  even  among  mid- 
wnves,  of  dividing  the  fraenum ;  a  practice  which,  fortunately,  is  much  less  frequently  carried  out 
now  than  it  was  formerly. 
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lin.)  In  aiipropriatf  ciusi's,  division  of  the  tissues  at  the  spot  where  the  adliesions 
exist  lias  been  followed  l)y  ha|ipy  results.  Sonnenhurf;  removed  a  jiortion  of 
the  tiiMtrue  su^t•(•^^^u!l\■  in  one  iiisiaiiec. 

Accpiired  Abnormal  Mobility  of  the  Tongue.— A  series  of  ca.scs  have  been 
re|)orted  in  whieh  the  patient  by  practice  could  cuil  up  his  tongue  behind  the 
soft  palate,  and  wipe  the  ])osterior  nares  and  oi'ifiees  of  the  Eustachian  tubes. 
This  habit  and  this  extraordinary  range  of  motion  of  the  tongue  have  generally 
bei-n  aei|uired  by  jieople  who  were  sufferers  from  atrophic  rhinitis  and  pharyn- 
gitis, in  whieh  afTeetions  the  accumulation  of  adhesive  niueo-purulent  matter 
in  the  pharyiimal  vault  is  very  annoying. 

Tongue-swallowing. — Since  Petit's  paper  apjxared  in  1742,  attention  has 
fre(iuently  been  turned  to  the  obstruction  of  the  laryngeal  orifice  by  the  tongue 
as  a  cau.se  of  death.  In  two  of  Petit's  cases,  the  fra-num  hail  been  ilivided  a 
few  hours  before  death  occurro<l.  He  found,  on  making  a  post-mortem  examina- 
tion, that  the  tip  was  turned  over  upon  the  tlorsum,  while  the  chief  ma.ss  of  the 
tongue  lay  back  so  far  as  completely  to  obstruct  the  entrance  to  the  larvnx, 
thus  jjreventing  all  access  of  air.  Several  writers  have  reported  cases  of  sinking 
back  of  the  tongue,  followed  by  symptoms  of  suffocation.*  In  some  of  these 
cases  the  child  has  ilied  suddenly.  In  others,  life  has  been  saved,  but  only  by 
careful  watching;  the  finger  lieing  inserted  into  the  mouth  whenever  danger 
.symptoms  appeared.  In  chiklren  thus  affected  it  is  better  that  they  shoukl 
get  their  nourishment  either  from  the  mother's  breast  or  from  a  nursing-bottle 
armed  with  a  suitable  nipple.  If  it  be  foimd  necessary  to  employ  a  spoon,  only 
small  ciuantities  of  food  should  be  given  at  a  time.  Sinking  back  of  the  tongue 
maj'  occur  after  di\ision  of  the  fibres  which  attach  the  geniohyoglossi  muscles  to 
the  lower  jaw. 

Cases  of  extreme  length  of  tongue  have  been  reportetl.  They  do  not  .seem  to 
have  Ix'cn  attended  by  any  special  mechanical  inconvenience. 

Bifid  or  Split  Tongue. — This  peculiar  anomaly  of  the  tongue  has  been  ol)- 
scrved  a^s  a  congenital  condition.  The  fissure  may  occupy  only  the  forepart  of 
the  tongue,  but  occasionally  it  extends  far  back  toward  the  root.  Bifid  tongue 
is  the  normal  condition  in  the  seal  and  the  raven,  and  also  in  reiJtilcs.  The 
bifid  tongue  seems  to  perform  its  functions  normally.  If  the  patient  desires, 
and  .there  are  no  contra-indications,  the  bonlers  of  the  fissure  may  be  freshenetl 
and  lield  together  by  sutures.  Primary  union  should  be  obtained.  There  is 
no  serious  bleeding.  The  bifid  tongue  is  usually  present  in  cases  of  agnatliia. 
Bifid  tongue  is  accounted  for  by  an  arrest  of  development  of  the  tubcrculuni 
impar  ami  the  growing  forward  of  the  forked  tubercle  of  the  base.  (Butlinand 
Spencer.) 

*  Fairbaim  (Medical  Times,  18-4.5.  vol.  xii.,  p.  .392)  and  E.  Fletcher  Ingals  (.\rchives  of 
I>an,-ngology.  ii.,  p.  134)  report  instances  of  retroversion  or  swallowing  of  the  tongue.  Cases 
are  also  reported  from  German  medical  journals  (see  American  Journal  of  Obstetrics,  1878,  xi., 
F>.  208). 
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The  congenital  bifid  tongue  may  be  distinguished  from  the  deep  furrows 
sometimes  seen  in  syphihtic  glossitis  by  the  facts  that  the  organ  is  soft  in  con- 
sistency and  that  the  papilla?  are  present.  In  the  syphilitic  tongue  there  is 
more  or  less  scarring  and  sclerosis,  and  the  tongue  is  dry  and  glistening.  "  Lingua 
plicata  aut  dissecata"  is  a  congenital  condition  in  which  a  moderately  enlarged 
tongue  is  thrown  into  a  number  of  longitudinal  and  transverse  folds,  but  yet 
retains  its  natural  softness  and  a  normal  mucous  membrane. 

Congenitally  Enlarged  Papillae. — Butlin  and  Spencer  have  met  with  a  case  in 
which  there  was  hypertro{)hy  of  certain  papillae  all  over  the  papillary  aspect  of 
the  dorsum  of  the  tongue,  and  this  hypertrophy  was  characterized  by  the  jiro- 
duction  of  tuft-like  growths  which  tlid  not  resemble  the  usual  warty  growths, 
and  yet  coulil  not  well  be  classed  among  the  tumors  of  the  tongue. 

Mutilation  of  the  Tongue. — Mutilation  of  the  tongue  by  j^inching,  burning, 
and  cutting  was  practised  in  Em'ope  until  the  eighteenth  century,  and  at  a  later 
period  still  in  the  East.     It  was  a  form  of  religious  persecution. 

Wounds. — Wounds  of  the  tongue  and  oral  mucosa  are  common.  The  most 
frequent  is  that  caused  by  the  extraction  of  teeth.  "\"ery  serious  and  extensive 
lacerations  may  result  from  the  forcing  of  the  lips  and  cheeks  against  the  teeth 
by  the  fist  or  other  object.  The  hemorrhage,  though  free  at  first,  usually  ceases 
spontaneously,  unless  the  labial,  sublingual,  or  other  artery  is  torn,  or  the  patient 
is  affected  with  hcemophilia.  Minor  tears  heal,  as  a  rule,  quickly;  and  but  little 
trace  is  left  of  the  accident.  Larger  tears  of  the  buccal  mucous  membrane  may 
result  from  bullet  wounds  or,  in  children,  from  running  with  a  pea-shooter  or 
stick  in  the  mouth  and  falling,  or  from  fish  bones. 

These  less  serious  wounds  may  require  a  few  retaining  sutui-es.  The  satis- 
factory manner  in  which  repair  takes  place  is  rather  surprising  to  one  familiar 
with  the  researches  of  bacteriologists  who  have  cultivated  hundreds  of  colonies 
of  bacteria  (100  to  1,200)  from  a  few  drops  of  water  wliich  has  been  used  to 
wash  the  mouth.  A  very  troublesome  phlegmonous  inflannnation  may  develop 
in  a  finger  wounded  on  a  jagged  tooth,  and  yet  a  tear  of  the  oral  mucosa  gen- 
erally heals  kindly.  Many  explanations  of  this  occurrence  have  been  offered. 
It  has  been  suggested  that  the  mucous  membrane  possesses  a  special  immunity, 
and  that  the  secretions  of  the  mouth  are  antiseptic  (which  is  not  proveil).  This 
much  is  apparent,  that  in  most  cases  there  is  at  first  free  bleeding,  that  an 
oversecretion  from  the  mucous  membrane  and  salivary  glands  takes  place, 
with  frequent  expectoration,  antl  that  usually  the  mouth  is  freely  rinsed  with 
water  or  some  mildly  antiseptic  solution.  On  the  other  hand,  deep  wounds, 
such  as  are  associated  with  a  fracture  of  the  jaw  that  communicates  with  the 
cavity  of  the  mouth,  and  which  readily  afford  lodgment  to  micro-organisms, 
generally  become  foul,  notwithstanding  the  adoption  of  the  most  careful  pre- 
ventive measiuTs. 

The  tongue  is  frequently  lacerated  by  the  teeth.     The  teeth  may  be  broken 
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ofT  l)y  a  l)l()\v  wliicli  alsn  ilrivcs  tlu-iii  intn  tlu-  toiifjue.  W-ry  «'vcrc'  wnimds  arc 
inflicti'd  l)y  a  l)l()\v  or  fall  uii  the  lowi-r  jaw  while  tlu'  tongue  is  protruded.  Epi- 
leptics very  often  l)ite  their  own  torifjues.  In  the  Museum  of  the  Collefje  of 
Surgeons  is  the  tongue  of  an  epileptic  idiot,  who  hit  off  the  end  of  his  tongue  in 
an  epileptic  fit.  He  died  from  hemorrhage  and  sloughing,  both  the  main  arter- 
ies of  the  part  having  been  divided.  The  tongue  is  frequently  bitten  in  puer- 
peral eclampsia.  Bullet  wounds  may  sometimes  cause  great  laceration  of  the 
tongue.  It  is  also  sometimes  bitten  in  tetanus,  and  torn  by  the  fragments  of  a 
broken  jaw. 

One  of  the  great  dangers  in  wounds  of  the  tongue  is  hemorrliage.  If  the 
patient  is  a  ha-mophiliac,  the  tlanger  is  all  the  greater.  The  l)i<)od  e.^icapcs 
by  the  mouth,  and  may  also  be  swallowed  or  aspirated,  more  parlicuiarly  if  the 
patient  is  .stunned  by  the  injuries,  or  faints.  Infiltration  nl  the  soft  tissues 
with  blood  may  ocem-,  and  a  considerable  ha'matoina  (Icvclop,  liutlin  and 
Spenci-r  rejiort  two  fatal  cases  of  wounds  of  the  tongue  and,  through  it,  of  the 
internal  carotid  and  internal  jugular.  In  the  first  of  these  cases  the  patient 
was  smoking,  and  the  ellxiw  of  a  comiJanion  struck  the  l)()w!  of  his  ])ipc, 
dri\-ing  the  stem  into  his  tongue  ami  causing  it  to  i)reak  ofT  about  three 
inches  from  the  end.  No  bleeding  occurred  at  the  time.  Three  days  later,  he 
api)lie(l  for  admission  to  Guy's  Hospital  for  increased  swelling  of  tiie  tongue, 
which  impaired  siieech  and  swallowing.  On  the  sixth  day  he  vomited  a  pint  of 
blooil,  and  this  vomiting  recurred,  so  that  In'  the  twelfth  day  he  was  very  ana'iiiic 
An  examination  of  the  mouth  revealed  no  wound  from  which  the  l)lood  might 
come.  The  great  swelling  made  it  difficult  to  open  tlie  mouth  suflicicntiy  to 
make  a  satisfactory  examination.  The  man  continued  to  vomit  lilood.  and 
died  on  the  fifteenth  day,  after  bringing  up  lilood  and  clots.  \{  the  post- 
mortem examination  it  was  found  that  the  pipe  stem  had  transti.xed  the  tongue 
from  right  to  left.  Both  openings  had  closed,  but  in  the  track  of  the  wound 
within  the  tongue  was  a  piece  of  pipe  stem  two  and  a  half  inches  in  length.  In 
the  left  side  opposite  the  wound  of  exit,  was  a  small  triangular  opening,  just 
behind  and  below  the  left  tonsil,  and  from  this  opening  injection  material 
came  freely  when  the  caroti<ls  were  injected.  The  fluid  injected  doubtless 
escaped  liy  way  of  the  internal  jugular,  as  the  clinical  course  of  the  case 
inilicated,  but  there  was  no  di.xscction  to  clear  up  the  point. 

In  the  .second  case,  a  man  who  was  smoking  fell,  and  drove  his  pipe  stem  into 
his  tongue.  On  the  fourteenth  day  he  was  taken  to  the  London  Hospital,  with 
his  tongue  enormously  enlarged.  The  tlresser  lanced  the  tongue,  and  let  out  an 
ounce  of  pus.  As  the  respiration  became  increasingly  difficult,  the  attending 
surgeon  was  sent  for.  He  probed  the  abscess  cavity  and  struck  the  pi]ie  stem, 
and  with  a  i)air  of  forceps  pulled  out  a  jMCce  four  inches  in  length.  This  wa.s 
followed  by  a  torrent  of  blood,  and  the  patient  died  in  less  than  a  minute,  in 
spite  of  compression  of  one  and  then  of   both  carotids.     It  was  found  that 
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the  pipe  stem  had  entered  the  right  tip  of  the  tongue,  had  emerged  on  the 
opposite  side,  near  to  the  root,  and  then,  passing  near  to  the  left  tonsil,  had  gone 
conii)letcIy  tlu'ough  the  left  internal  carotid  and  internal  jugular  vein. 

Avulsion  of  the  Tongue. — Brouardel  reports,  so  far  as  I  know,  the  onlj-  ease 
on  record  of  a  patient  pulling  out  her  own  tongue."  In  this  instance  the  patient 
was  a  woman  and  was  brought  by  her  husband,  who  was  a  policeman,  to  the 
physician.  Tlie  woman,  who  brought  her  tongue  with  her  in  a  handkerchief, 
statetl  that,  during  the  day,  being  overcome  by  a  crisis  of  nerves,  accompanied 
by  an  intense  feeling  of  suffocation,  she  plunged  her  hand  into  the  back  of  her 
throat  and  pulled  out  her  tongue.  The  Ijleeiling  which  followed  was  trifling.  On 
examination,  she  was  found  to  be  aniesthetic;  the  reflexes  of  the  throat  were 
absent.  The  tongue  was  divided  neatly  behind  the  papillae  calciformes,  just  in 
front  of  the  epiglottis  and  behind  the  tonsils.  Her  speech  was  fairly  intelligible. 
Mastication  was  effected  with  but  little  difficulty. 

Tre.\tment. — Treatment  of  wounds  of  the  tongue  may  be  considered  under 
four  heads:  Preventive  treatment;  employment  of  antiseptics;  arrest  of  the 
hemorrhage;   and  management  of  the  wound. 

1.  Preventive  Treatment. — This  comes  into  play  in  epileptic  patients.  During 
a  conA'ulsive  seizure,  thrust  a  piece  of  wood  or  a  knife  handle  between  the  teeth. 
^M■len  the  patient  is  subject  to  nocturnal  seizures  and  tongue-biting,  the  wearing 
at  night  of  an  interdental  splint  has  been  advised. 

2.  Employment  of  Antiseptics. — Strong  antiseptics  have  no  place  in  oral 
surgery,  because  of  their  irritating  and  poisonous  qualities.  Normal  saline 
solutions  alone,  or  perhaps  with  the  addition  of  a  solution  of  hydrogen  dio.xide 
(in  the  proportion  of  twenty-five  per  cent  of  the  latter)  or  of  a  one-per-cent 
solution  of  carbolic  acid  or  of  a  1  to  10,000  potassium  permanganate  solution, 
arc  safe  and  useful. 

3.  Arrest  of  the  Hemorrhage. — The  oozing  from  small  wounds  soon  ceases 
spontaneously,  or  may  be  controlled  by  digital  pressure.  A  piece  of  sterile 
gauze,  or  the  same  saturated  with  a  solution  of  ailrenalin  fl  in  10,000),  may  be 
retained  in  contact  with  the  oozing  surface.  A  retaining  suture  may  lie  made 
to  do  good  service  in  controlling  oozing. 

4.  Managementof  the  Wound. — In  large  wounds  the  administration  of  a  general 
ana-sthetic  is  of  the  greatest  service.  The  tongue  can  then  be  pulled  forward 
by  tongue  forceps,  or  by  long  silk  sutures  passed  through  the  tip.  Clots  can  then 
l)e  removed,  the  source  of  the  bleeding  determined,  and  the  vessels  caught  with 
the  forceps  and  tied  with  fine  catgut;  or  a  firm  catgut  ligature  may  be  passed 
around  the  bleeding-point  on  a  rountl,  curved  needle.  If  free  bleeding  takes 
jilace  from  a  punctured  wound  of  undetermined  depth,  it  is  far  safer  to  enlarge 
the  wound  and  arrest  the  hemorrhage.  In  secondary  hemorrhage,  however, 
the  arrest  should  be  made  at  a  non-infected  site.  Fortunately,  secondary 
liemorrhage  is  a  rare  occurrence.     The  tissues  of  the  tongue,  however,  may  be 
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so  hi^lily  ti'iicinatoiis  and  so  lVial)li'  that  lifjaturos  tear  out,  or  may  not  bo  con- 
sidered relial)le.  Under  sucli  eireiimstanees  the  lingual,  on  one  or  on  both  sides, 
should  be  tied.  In  rare  instances  it  lias  lu'cii  lliou^ht  necessary  similarly  to  tic 
the  external  carotid. 

In  large  woimds  apjiroximation  of  cut  surfaces  is  always  desirable.  These 
wounds  generally  heal  kindly,  and  with  remarkably  little  deformity.  Later  on, 
if  necessary,  a  |)rojecting  i)order  may  be  pareil  down  to  the  level.  In  old  wounds, 
the  exposed  surfaces  of  which  may  be  more  or  le.ss  covered  with  a  growth  of 
ei)ithelium,  it  is  well  to  freshen  the  parts  before  drawing  them  together  by 
sutm-es.  In  cases  where  tiie  l)ase  of  the  tongue  has  been  extensively  lacerated — 
as,  for  instance,  by  a  bullet  wound — some  surgeons  have  found  it  advantageous 
to  perform  tracheotomy.  The  pharynx  can  then  be  plugged,  the  blood  jircvcnteil 
from  entering  the  air  pa.ssages,  and  the  distress  and  danger  from  swelling  and 
a*dema  of  the  glottis  obviated  during  the  .stage  of  inflanunatory  reaction.  Fine 
silver  wire,  silkworm  gut,  and  horsehair  are  satisfactory  suture  materials.  In 
the.se  ca.ses,  the  formation  of  an  aljscess  occasionally  results. 

Foreign  Bodies. — Instances  are  on  record  in  which  a  foreign  body — a  small 
bristle  from  a  tooth  brash,  a  fish  bone,  the  amber  mouthpiece  of  a  pipe,  a  Inillet, 
or  a  tooth — has  remained  embedilcd  in  the  tongue  for  periods  of  time  \arying 
from  a  few  days  to  a  number  of  years.  In  one  case  a  bullet  remained  six  years, 
during  which  time  the  man  stammered  excessively.  The  stammering  cea.sed 
after  the  l)ullet  was  removed.  The  foreign  body  may  lie  so  deeply  eiiil)ed(l('d 
that  it  cannot  be  felt,  or  it  may  suggest  the  presence  of  a  new-growth.  Usually, 
sooner  or  later,  a  sinus  forms  and  granulations  protrude  from  its  orifice.  If 
the  sinus  does  not  heal,  it  is  a  good  rul(>  to  suspect  a  foreign  body.  Recurring 
hemorrhage  should  excite  susi)i(iiiii.  Before  a  foreign  body  is  rcmovefl  from 
the  tongue,  ample  prejiaratinn  siiould  lie  made  to  control  lirniorrhage  if  it 
should  occur. 

Stings  of  Bees  and  Wasps,  and  Bites  of  Serpents. — Bees  and  wasps  generally 
gain  access  to  the  mouth  in  food.  .Snake-charmers  have  had  their  tongues 
bitten  by  serpents.  The  traumatism  may  be  considerable,  and  may,  in  con- 
junction with  the  poi.son,  give  ri.sc  to  alarming  .symptoms.  The  tongue  may 
become  much  swollen,  redeina  of  the  glottis  may  follow,  and  the  question  of 
tracheotomy  will  arise  for  consideration.  Incisions  are  seldom  required;  the 
sub.se<iuent  formation  of  an  abscess  is  a  rare  occurrence.  Local  thickening 
around  the  little  wound  may  persist  for  some  time.  F.  Clark  recommends 
the  employment  of  an  alkaline  mouth  wash,  and  for  this  purpose  he  prefers  a 
weak  solution  of  anmionia.  Butlin  suggests  the  injection  of  a  weak  solution  of 
anmionia  into  the  site  of  the  sting.  Faintness  and  collapse  would  require  active 
and  appro])riate  treatment. 

Bums  and  Scalds. — In  adults,  the  tongue  most  frequently  suffers  from  hot 
food  or  hot  drinks,  from  sniokiiie  a  hot  jiipo  with  a  short  stem,  or  from  acciden- 
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tally  putting  the  lighted  end  of  a  cigar  into  the  jiiouth.  In  children,  the  accident 
results  from  too  hot  food,  but  it  occurs  more  especially  among  the  children  of  the 
poor,  and  particularly  in  older  countries,  where  one  utensil — as,  for  instance,  the 
tea-kettle — is  misused.  A  child  may  think  that  the  kettle  contains  cold  water 
when  it  really  contains  hot  water,  and,  in  attempting  to  drink  from  the  spout, 
gets  scalded.  Thus,  steam  from  boiling  water  may  be  forced  into  the  mouth 
and  be  inhaled  into  the  pharynx,  larynx,  and  trachea.  If  it  comes  in  force, 
it  may  produce,  not  only  a  scald,  but  also  a  certain  degree  of  distention  of  the 
parts.  In  the  mildest  cases,  the  scald  presents  simply  a  shining,  smooth  red 
surface.  Blisters  may  form  on  the  surface  of  the  tongue  antl  on  the  buccal 
mucosa.  An  ulcerated  surface  may  remain  for  a  long  time.  The  real  danger  lies 
in  the  extension  of  the  bui'n  or  scald  to  the  epiglottis,  the  arytenoid  folds,  and 
the  mucous  membrane  of  the  larynx,  trachea,  and  pharynx. 

Burns  also  result  from  the  accidental  or  intentional  swallowing  of  strong 
caustic  acids  and  corrosive  poisons.  A  woman  in  London  bought  a  half-penny- 
worth of  gunpowder,  put  it  into  her  mouth,  and  ignited  it,  caasing  blood  to 
ooze  from  the  mouth,  and  burning  the  tongue  and  the  roof  of  her  mouth. 
She  was  taken  to  St.  Bartholomew's  Hospital  and  died  on  the  following  day. 
(Butlin.) 

An  infant  sometimes  puts  an  acitl  or  a  strong  lye  into  the  mouth.  Sul- 
phuric acid  produces  a  black  scar;  nitric  acid,  a  yellow;  carbolic,  a  wliite  and 
hard  scar.  Corrosive  sublimate  produces  a  white  and  shrivelled  tongue.  Deep 
sloughg  often  follow,  which  separate  slowly  and  leave  ulcerated  areas  that  tend 
to  contract  or  form  adhesions  with  other  adjacent  ulcerated  areas. 

The  fu-st  symptom  is,  of  course,  pain.  In  slight  burns  this  soon  passes  away; 
in  those  of  a  more  severe  character  the  taking  of  any  Icind  of  food  for  twelve  or 
twenty-four  hours  will  be  painful.  Locally,  there  may  be  observed  simply  a 
redtlened  smooth  patch.  In  the  more  serious  forms,  bleeding,  discolored  areas, 
and  oedema  are  present. 

Treatment. — The  pain  may  be  relieved  in  children  by  a  mouth  wash  com- 
posed of  borax  and  honey  or  consisting  of  a  weak  solution  of  potassium  chlorate, 
by  sucking  ice,  or  by  the  application  of  cocaine  to  the  burned  area.  Chemical 
antidotes  arc  always  in  order.  Swelling  and  oedema  may  be  lessened  by  the 
constant  sucking  of  ice  and  by  the  application,  externally,  of  an  ice  bag  or  an  ice- 
watci-  coil.  A  mouth  wash  of  boracic  acid  or  of  a  one-per-cent  solution  of  car- 
bolic acid  will  be  feunU  useful.  If  oedema  of  the  glottis  develops  and  interferes 
with  resijiration,  tracheotomy  shoukl  be  performed  early.  Pitt  found  this  neccs- 
.'iary  in  twenty-three  out  of  seventy-seven  cases  of  biu'us  in  children.  It  is 
particularly  urgent  in  patients  with  marked  renal  insufficiency. 

Glossitis. — Glossitis,  or  inflammation  of  the  tongue,  occurs  in  a  variety  of 
forms;  at  one  time  invohing  only  the  superficial  layer,  at  another  the  deeper 
substance  of  the  tongue.     Sometimes  only  one  half,  and  at  other  times  both  sides 
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are  attai-kcd.  Tlu-  iliMcasc  may  run  a  rapid  ami  virulent  coursi',  or  it  may 
ai*sumc  till'  c-liaract eristics  of  a  i-hronic  affection. 

Ilemifilos-sitis  is  usually  of  a  somewhat  mild  character.  Tlie  left  half  is  more 
frequently  involved  than  the  right.  The  di.sease  may  not  extend  much  below 
the  .surface,  liut  generally  there  is  a  paljiahle  lump  in  the  substance  of  the  tongue. 
Ciuterbock  has  ilescril)e(l  a  series  of  cases  of  hemiglossitis,  which  he  thinks  arc 
of  a  nen'ous  origin.  The  attacks  come  on  suddenly,  arc  quite  painful,  and  are 
characterized  by  fever  and  by  the  production  of  vesicles  over  one  half  of  the 
tongue.  There  may  al.so  be  enlargement  of  that  lialf.  (luterbock  thinks  tliat 
in  the.se  cases  the  attacks  are  secondary  to  some  affection  of  the  lingual  branch 
of  the  fifth  nerve.  There  can  scarcely  be  any  doubt  with  regard  to  their  re- 
lationship to  herpes.  Butlin  rcj^orts  a  case  that  wa.s  associated  with  jjaraly.sis  of 
the  seventh  nerve.  In  this  ca.se,  the  chorda  tympani  may  have  been  involved. 
Resolution  generally  takes  place  rapidly  and  leaves  the  parts  in  a  natural  con- 
dition, although  a  hard  lump  has  been  known  to  remain  for  some  montiis. 

A  laxative  may  Ix'  indicated.  Scarifications  are  seldom  reiiuired.  Local 
a|)plications  of  iced  or  of  hot  water,  followed  by  an  astringent  mouth  wash,  will 
sometimes  prove  useful.  In  cases  of  nervous  origin,  tiie  treatnient  should  be 
directed  to  the  nerve  lesion. 

Superficial  glossitis  might,  perhajis,  with  more  propriety  be  considered  by 
the  i)hysician.  The  superficial  layer  of  the  tongue  is  alone  involved;  there 
is  descjuamation  of  the  filiform  jjapilliv.  The  condition  is  associated  with 
debility;  in  children  it  results  in  the  so-called  "geographical  tongue"  or  "wander- 
ing rash."  Itching  is  sometimes  complaineil  of.  In  adults  a  raw,  smooth 
tongue  is  usually  associateil  with  dysjjepsia.  Fissures  and  furrows  are  of 
relatively  small  interest.  .\  furrow  down  tiie  centre  of  the  tongue  is  not  un- 
common, and  may  be  without  pathological  signification.  There  may  also  be 
other  furrows,  most  of  them  ruiming  in  a  longitudinal  direction.  These  natural 
furrows  are  not  raw.  When  the  edges  are  separated,  they  are  seen  to  be  covered 
with  e])itheliurn.  The  long  deep  fissures  which  are  generally  located  along  tiie 
border  of  the  tongue  may  occur  as  a  late  secondary  manifestation  of  syphilis, 
but  usually  they  represent  a  tertiary  lesion. 

TnK.vTMEXT. — In  children,  the  "wandering  rash"  calls  forimi)rove(l  hygienic 
surroundings  and  improved  nutrition.  CoUier-  found  that  .somel)enefit  followed 
the  local  application  of  a  fairly  strong  solution  of  chromic  acid  (one  drachm  to 
one  ounce  of  water).  The  suljse(|uent  restoration  of  nasal  breathing  was  fol- 
lowed by  appreciable  improvement  in  the  condition  of  the  tongue,  the  rings  be- 
coming less  numerous  and  less  tender. 

In  adults  the  raw  dyspeptic  tongue  may  be  relieved  b)'  the  employment  of 
a  wash  of  potassium  chlorate.  The  chief  indication,  however,  is  to  overcome 
the  indigestion.  The  rleep  furrows  in  the  tongue  cannot  be  removed  altogether. 
That  condition,  however,  may  be  greatly  improved  by  the  u.se  of  a  cleansing 
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antiseptic  lotion.  The  furrow.s  may  be  painted  night  and  morning  with  a  solu- 
tion of  perchloride  of  mercury  (1  in  1,000),  the  mouth  immediately  afterward 
being  thoroughly  rinsed  with  water. 

Koenig  reports  a  case  of  primary  diphtheria  of  the  tongue  following  an  opera- 
tion on  the  mouth. 

Herpes  of  the  Tongue.— This  affection  of  the  tongue,  sometime.^  called 
"hydra,"  presents  very  much  the  same  characteristics  as  it  does  when  the  skin 
is  the  part  involved — i.e.,  there  are  vesicles  resting  on  an  inflamed  base.  The 
\'esicles  may  form  pustules,  and  these  in  due  time  undergo  desiccation,  peel  off, 
and  leave  ulcers.  In  true  herpes  of  the  tongue  there  is  no  swelling  of  the  organ 
as  in  hemiglossitis.  The  condition  should  not  be  confused  with  aphthous  ulcer, 
or  thrush.  It  occurs  in  nervous  indi\'iduals,  and  has  followed  exposure  to  cold. 
It  has  also  developed  in  the  course  of  an  attack  of  s_yphilis. 

Tre.\tment. — Dietetic,  hygienic,  and  general  therapeutic  indications  should 
be  met.  Hutchinson  recommended  the  use  of  arsenic.  Butlin  and  Spencer 
have  seen  greater  benefit  follow  the  use  of  antiseptics  locally.  Butlin  speaks 
highly  of  the  use  of  ointments — as,  for  instance,  one  containing  4  or  5  grains  of 
cocaine,  10  grains  of  boracic  acid,  2  drachms  of  vaseline,  and  6  drachms  of 
lanolin.  After  the  tongue  has  been  thoroughly  dried  a  small  lump  of  the  oint- 
ment should  be  placed  upon  it,  and  rubbed  in  by  pressing  the  tongue  against 
the  roof  of  the  mouth  and  the  inside  of  the  cheeks  and  gums.  This  is  to  be  done 
several  times  in  the  twenty-four  hours. 

Chronic  Superficial  Glossitis;  Leucoma. — This  affection  is  characterized 
l)y  the  transformation  of  the  superficial  epithelial  layer  of  the  tongue  into 
horny  tissue — a  process  which  may  be  termed  a  keratosis.  It  is  known  by  several 
names:  leucoma  (Hutchinson),  leucoplakia  (Schwimmer),  and  psoriasis  (Hulke). 
As  Butlin  points  out,  a  more  strictly  correct  name  would  be  leucokeratosis. 
Small  patches  of  keratosis  are  generally  knowii  as  "  smokers'  patches."  The 
term  "psoriasis"  may  quite  properly  be  reserved  for  scaly  patches  occurring 
on  the  tongue  in  patients  suffering  from  simple  psoriasis  or  from  a  scaly  syphi- 
lide,  and  the  term  ichthyosis,  suggested  by  Hulke,  for  advanced  stages  in  which 
there  are  hard  and  warty  areas.  The  affection  possesses  increased  interest 
from  its  recognized  tendency  to  develop  into  epithelioma.  The  histology  of 
this  condition  has  been  studied  and  described  by  Sangster,  Leclair,  and  Butlin. 
There  is  a  prohferation  of  the  superficial  cells,  leucocytes  collect,  and  scar 
ti.ssue  forms  immediately  below  the  epitheUal  layer.  In  some  instances  the 
cells  of  the  granular  layer  become  vacuolated  antl  show  granules  of  eleidin. 
Tliis  is  a  change  similar  to  that  which  is  seen  so  abundantly  in  the  cells  of  the 
epithelioma.  It  is  looked  upon  as  a  degenerative  process,  a  dekeratinization,  and 
also  as  a  stage  immediately  preceding  the  time  when  the  epithelial  cells,  ceasing 
to  grow  upward,  will,  as  it  wei-e,  turn  about  and  form  dowiiward  growths  of  epithe- 
lium— growths  which  mark  the  beginning  of  cancer.     (Butlin  and  Spencer."  ) 
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P.\THoi.or.UAL  t'HANGKs. — Piitchi's  of  IcucDplakia  arc  olxscrvcd  on  tlic  siir- 
farc  t)f  tlif  toiifiiK'  and  on  tlii"  inner  side  of  the  clu-eks  and  the  lips.  Tlicy  present 
(in  opaque,  l)Uii.';li-\vhite  appearance,  and  are  cliaracterized  by  the  al)sence  of  the 
normal  papilhe  of  the  skin.  On  the  tonjiue,  the  patches  may  extend  until  the 
whole  ilorsuni  in  front  of  the  circmnvallate  papilhe  is  covered.  The  layer  is 
sometimes  exceedingly  thin  and  soft  to  the  touch,  and  docs  not  ai)precial)ly 
interfere  with  the  movements  of  the  tongue  or  lips.  In  more  advanced  cases 
these  i)atehes  feel  tough  and  horny,  and  the  tongue  is  somewhat  less  flexible 
than  normal.  In  the.se  ca.ses  the  jtatches  are  furrowed,  and  tlie  fis.sures  may 
be  ulcerated.  Tiie  bordi'rs  and  under  surface  of  the  tongue  are  sometimes 
involved. 

Sv.MPToMs. — In  the  majoritj'  of  cases  the  patient  feels  no  inconvenience,  and 
the  patches  are  discovered  accidentally  by  himself,  his  dentist,  or  his  physician. 
Later  on,  a  smarting  is  felt,  after  an  evening  of  excessive  smoking  and  drinking, 
and  again  on  the  following  morning.  Later  still,  hot  and  highly  sea.soncd  food 
cau.ses  burning  ami  smarting.  In  extreme  cases,  chewing  and  even  sjjcech  may 
be  so  painful  that  it  has  lieen  found  necessary  to  employ  cocaine  in  order  to  se- 
cure relief.  Neda])il  regards  leucoplakia  as  es.sentially  a  chronic  inflammation. 
It  is  to  the'  researches  of  Nedapil  and  Schuchardt  that  vvc  owe  most  of  our 
knowledge  of  the  relations  of  leucoplakia  to  epithelioma.  These  investigators 
have  shown  that  while,  a.s  a  rule,  there  is  simply  an  increased  deposit  and  cor- 
nification  of  the  e])ithelium,  yet  in  many  cases  there  are,  in  addition,  such 
changes  as  hypertrophy  and  hyi)erplasia  of  the  papilhe,  the  formation  of  new 
blood-ve.ssels,  and  an  infiltration  of  leucocytes  in  the  subepithelial  layers. 

As  illustrating  the  changes  that  may  occur  in  the  progress  of  the  disease, 
Salomon  and  Papin  report  a  case  which,  in  1863,  presented  merely  very  small 
ulcerations  of  an  aphthous  character  on  the  surface  of  the  tongue.  In  1S71  a 
little  pla(]ue,  the  size  of  a  lentil,  was  situated  on  the  anterior  part  of  the  dorsal 
surface  of  the  tongue.  In  18S1,  removal  by  operation  was  done  l>y  Professor 
Richet.  The  growth  recurred  and  was  removed  by  operation  on  four  subsequent 
occa.sions,  viz.,  in  1887,  1894,  1898,  and  again  in  1900. 

Etiology. — Leucoplakia  would  .seem  to  have  both  a  i)redi.sposing  antl  an 
exciting  cause.  Its  freciuent  occurrence  in  smokers  has  given  rise  to  the  name 
of  "  smokers'  patch."  Ludwig  has  demonstrated  the  presence  of  carbolic  acid 
in  tobacco-smoke,  and  this  discovery  has  suggested  the  idea  that  carbolic  acid 
produces  the  jjatch,  a.s  it  does  when  ai^plied  to  the  skin.  No  one  has  yet  definitely 
differentiated  "smokers'  patch"  from  a  leucoma  in  a  non-smoker.  While  it 
is  true  that  leucoplakia  occurs  most  frequently  in  smokers,  it  undoubtedly 
occurs  in  those  who  have  never  smoked  and  never  had  syphilis.  In  Schougarth's 
scries  of  596  ca.ses,  only  28  were  in  women.  Some  women  in  whom  patches  of 
leucoplakia  have  been  observed  have  been  smokers.  The  fact  that  leucojilakia 
occurs  more  frequently  in  men  than  in  women  is  accounted  for  by  the  fact  that 
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men  more  generally  smoke  and  chew  tobacco,  and  take  undiluted  .spirits.  Schou- 
garth  estimates  that  sixty-five  per  cent  of  patients  suffering  from  leucoplakia 
are  syphilitic.  On  the  other  hand,  Schwimmer  observed  a  primary  .syphilitic 
infection  in  a  man  who  had  a  well-developed  leucoplakia  patch.  Of  324  cases 
of  leucoplakia  collected  Ijy  Fournier  259  were  syphilitic,  and  in  the  remaining 
65  syphilis  was  excluded.  Anti.syphilitic  remedies  have  not  been  found  effective 
in  the  treatment  of  leuc()i)lakia.  Butlin  has  observed  a  patch  of  leucoplakia 
on  the  vulva,  and  he  thinks  that  gout  and  rheumatism  may  be  etiological  factors. 
He  also  thinks  that  vulcanite  plates  may  tend  to  develop  the  disease.  It  is 
ciuite  clear  that  thousands  of  men  do  smoke,  and  smoke  heaxily  for  years,  and 
that  many  people  of  both  sexes  have  gout  and  rheumatism,  wear  vulcanite 
plates,  and  suffer  from  syphilis,  without  developing  leucoplakia.  It  seems 
obvious,  then,  that  there  must  be  some  predisposition,  some  peculiarity  of  the 
■mucous  membrane,  that  renders  it  easily  affected  by  mild  ii'iitation.  The  dis- 
ease, according  to  Spencer,^  is  seldom  observed  under  twenty  or  after  sixty. 
The  same  authority  points  out  that  the  epithelium  of  some  persons  appears  to 
be  peculiarly  susceptible  to  the  influence  of  tobacco,  whether  smoked  through 
a  pipe,  cigar,  or  cigarette,  or  simply  chewetl.  The  ii-ritative  effect  is  greater  when 
the  tobacco  acts  on  some  chance  sore  or  sj'philitic  inflammatory  patch.  On  the 
other  hand,  snuff  does  not  give  rise  to  irritation;  in  spite  of  the  universal  use  of 
snuff  in  the  eighteenth  century,  no  mention  is  made  of  any  ill  results  to  the  nose. 

Hake  has  shown  that  when  tobacco  undergoes  combustion  the  greater  part 
of  the  nicotine  is  converted  into  pyridine  and  its  compounds;  but  not  all  the 
nicotine  so  disappears,  for  as  much  as  one-seventh  of  the  amount  has  been  re- 
covered from  the  smoke.  In  pipe-smoke  pyridine  is  the  chief  constituent,  in 
cigar-smoke  trimethyl  pyridine  or  collidin.  When  tobacco  is  chewed,  a  part  of 
the  nicotine  is  decomposed  with  the  formation  of  pyridine  by  the  action  of  warm 
caustic  potash,  and  it  is  therefore  possible  that  pyridine  may  be  formed  in  the 
mouth  by  the  action  of  the  saliva.  Pyridine  is  a  base,  and  may  combine  with 
fatty  acids  or  with  alkaline  salts  such  as  potassium  carbonate.  The  harmless 
character  of  snuff  may  be  due  to  the  small  percentage  of  nicotine,  the  relative 
absence  of  pyridine,  the  greater  length  of  time  allowed  for  fermentation,  or  the 
larger  addition  of  alkaline  salts.  This  may  serve  as  a  guide  when  the  attempt 
is  made  to  distinguish  different  kinds  of  tobacco;  for  the  percentage  of  nicotine 
varies  in  these  different  kinds,  just  as  that  of  alcohol  does  in  different  wines. 
"\'irginian  tobacco,  for  example,  contains  from  six  per  cent  to  eight  per  cent  of 
nicotine,  whereas  Havana  tobacco  (as  well  as  snuff)  contains  only  two  per  cent. 
Workers  in  gas-tar,  jiaraflin,  and  carbolic-acid  manufactories  suffer  from  similar 
irritation,  wliich  may  ultimately  develop  into  cancer. 

Spencer  says  that  the  influence  of  tobacco  on  the  nuicous  membrane  of  the 
mouth  and  tongue  appears  clinically  under  two  forms:  (1)  as  an  excoriation — 
a  certain  area  becomes  painful,  the  epithelium  covering  it  then  becomes  detached, 
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ami  there  is  left  a  raw  surlacf  willi  red  |)aiiilla';  (2)  a-sa  superficial  {glossitis,  whitji 
causes  the  papilla-  to  ilisai)i)ear  and  leaves  a  patch  of  iiillaiiiinalory  tissue 
over  which  extends  a  thin  layer  of  t;Iazed  epithelium.  The  chronic  form  of 
Hlos.sitis,  on  the  other  hand,  causes  a  marked  thickening  of  the  superficial  layers 
of  the  einthelium,  which  jjre.scnts  the  ai)pearance  of  a  wl)itish,  rai.sed  patch,  coni- 
parahle  to  the  e|)idermis  of  the  i)alm.  To  this  latter  condition  various  names, 
such  as  leucokeratosis.  leucoplakia,  and  p.soriasis  have  been  attaclied.  hi  a 
horny  or  warty  patch  of  heaped-ui)  epidermis,  the  iiajuila'  are  markedly  elouf^atcd 
upward,  and  the  interi)apillary  ma.s.ses  of  epithelium  project  downward  in  the 
form  of  inverted  processes.  The.se  changes  in  the  epidermis  are  accompanied  l)y 
the  agprefiation  of  small  round  cells  beneath  tlie  epithelium,  and  this  ajijiregation 
proiluces  clinically  a  slight  degree  of  induration.  Well-marked  induration  of  tiie 
base  of  the  jiatch  or  the  commencement  of  ulceration  indicates  the  develoiiment 
of  epithelioma,  and  this  is  almost  certain  to  follow  the  formation  of  tlic  linniy  or 
warty  patch.  When  once  it  i.s  decided,  in  a  given  case,  that  tobacco  is  the 
cause  of  these  irritations,  its  use  in  any  form  should  be  .stopjx'd  absolutely, 
anil  should  be  resumed  only  after  a  rapid  and  entire  ilisai)i)earance  of  the 
affection.  Caustics  antl  the  cautery  should  never  be  applied.  Benefit  may 
be  derived  from  alkaline  mouthwashes,  from  tiie  application  of  lotio  nigra  or  a 
weak  solution  of  pota.ssium  bichromate  (five  to  ten  per  cent),  or  from  the  use  of 
unguentum  hydrargyri.  In  conclusion,  Spencer  commends  Hutlin's  advice: 
that  the  ])atches  be  excised,  and  the  edges  of  the  wound  brought  together  liy 
suture  (unless  after  ten  days  of  treatment  there  is  much  improvement)  as  tlic 
most  certain  way  of  preventing  cancer. 

DuGXosis. — The  thin  white  or  bluish  patch  of  kuco]>lakia,  often  so  tiiin  tiiat 
the  red  tongne  shows  through,  is  generally  easily  recognized.  It  may  l)e  con- 
founded with  sypliilitic  nmcous  patches.  Mucous  patches  develop  tjuickly, 
while  leucoplakia  reiiuires  considerable  time  for  its  development.  Mucous 
patches  are  yellowish-white  and  slightly  raised,  and  they  generally  occu])y  the 
borders  of  the  tongue.  Leucoplakia  is  bluish-white,  Hat,  and  occupies,  as  a 
rule,  the  centre  of  the  tongue.  Mucous  patches  are  generally  associated  with 
secondary  lesions  on  the  skin  and  enlarged  cervical  lymph  nodes.  Tlie  lyinjih 
nodes  are  not  enlarged  in  leucoplakia.  Then,  again,  mucous  iiatciies  on  tiie 
tongue  are  often  accompanied  by  similar  patches  on  the  pharyngeal  tonsils. 
Leucoplakia  has  never  been  observed  on  the  tonsils.  The  scars  of  secondary 
syphiUtic  ulcers  on  the  tongue  are  bluish-wiiite,  hut  are  depressed  and  remain 
stationary.     Tliey  do  not  spreail. 

Aphthous  ulcers  occurring  in  children  are  an  acute  manifestation;  they  are 
tender  and  painful.  In  beginning  ejiitheiioma  there  is  jjalpable  induration. 
If  in  serious  doubt,  the  surgeon  should  remove,  with  the  scissors,  a  small  piece 
for  micro.seopical  examination. 

Prog.xosis. — Leucoplakia,  once  thoroughly  established,  can  be  entirely  got- 
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ten  rid  of  only  in  exceptional  ami  early  cases.  The  frequency  with  which  it 
ultimately  develops  into  carcinoma  is  difficult  to  determine.  (Fournier  says 
thirty  per  cent.)  Certainly  a  very  considerable  percentage  of  cases  of  epithelioma 
of  the  tongue  develop  in  okl  leucoplakia  patches. 

Treatment. — Predisposing  and  exciting  causes  should  be  removed,  as  far  as 
possible.  If  a  gouty,  rheumatic,  or  uric-acid  diathesis  is  present,  an  effort  should 
be  made  to  correct  it.  Butlin  would  substitute  a  gold  for  a  vulcanite  plate. 
The  teeth  should  be  examined,  antl  all  sharp  corners  removed.  The  mouth  should 
be  kept  in  the  best  possible  hygienic  condition.  Smoking  and  chewing  should 
be  prohibited.  If  the  patient  refuses,  he  should  be  asked  to  smoke  only  in  the 
evening,  and  to  smoke  very  slowly,  in  order  that  the  smoke  may  be  as  cool  and 
unirritating  as  possible.  Irritating  and  hot  foods  and  liquids  should  be  avoided. 
Si^irits,  if  taken,  should  be  well  diluted.  Caustics — nitrate  of  silver  and  the 
actual  cautery — should  never  be  applied.  A  mouth  wash  of  potassium  chlorate 
or  potassium  bicarbonate  (10  grains  to  the  ounce),  of  listerine  well  diluted, 
or  of  diluted  chromic  acid  (1  or  2  grains  to  the  ounce),  is  hkely  to  prove  beneficial. 
Butlin  speaks  highly  of  ointments  applied  to  the  tongue.  He  believes  that  they 
produce  a  more  prolonged  action.  As  a  basis,  he  recommends  2  drachms  of 
vaseline  with  6  drachms  of  lanolin,  to  which  may  be  added  borax,  cocaine,  euca- 
lyptus, or  any  indicated  drug;  and  the  apphcations  are  to  be  made  night  and 
morning.  The  suggestion  of  Volkmann  to  scrape  and  cauterize  the  patch  is 
not  generally  commended.  Old  thickened  corneous  patches  that  are  small  and 
single  have  been  excised. 

Nigrities  Linguae;  Hs^perkeratosis  Linguae;  Hairy  Black  Tongue. — The 
hairy  black  tongue  is  a  rare  condition,  in  which  the  filiform  papilhe  are  so  hyper- 
ti-ophied  and  elongated  as  to  resemble  hairs  or,  as  in  Curtis's  case,  long  tendrils 
like  seaweed.  There  are  no  real  hairs.  The  hypertrophy  is  the  main  feature, 
the  color  being  merely  a  secondary  matter.  It  is  generally  black,  but  may  be 
brown,  yellow,  or  blue.  Sendziak's  patient  shaved  them  off  periodical^.  The 
color  is  probably  due  to  the  action  or  presence  of  a  micro-organism.  The 
patch  is  usually  in  front  of  the  circumvallate  papillae  in  the  median  fine.  In 
Curtis's  case  the  patch  was  behind  the  circumvallate  papilke.  As  a  rule,  there  are 
no  subjective  symptoms.  An  unpleasant  taste  may  be  present  in  the  morning. 

In  Johnson's  patient,"  an  elderly  man,  a  circumscribed  bunch  of  what  seemed 
to  be  hairs  on  the  dorsum  of  the  tongue  caused  a  persistent  tickling  sensation 
in  the  roof  of  the  mouth.  Johnston  also  reports  a  hairy  condition  of  the  surface 
of  the  tongue  in  a  negro  aged  thirty-five,  who  also  had  a  large  ulcer  on  the  right 
tonsil.  All  over  the  tongue  the  filiform  papillse  could  be  raised  with  the  probe 
until  the  dorsum  resembled  the  back  of  a  porcupine.  The  base  of  each  papilla 
was  very  thick,  and  projecting  from  this  was  a  thin  prolongation  resembhng  some- 
what a  hair  in  appearance.  The  black  discoloration  seemed  to  be  confined  to  the 
l)rolongations,  since  the  thickened  bases  were  of  a  pale  color.   After  mixed  treat- 
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iiu'iit  hati  l)ocn  carrinl  on  toialxiiit  a  wcik  the  fuiToil  coiulition  of  the  tongue 
liad  fiitirtly  ilisappi'ainl.  Dr.  1{.  ILCiaip  lias  iri-ontly  hail  two  well-marked  eases 
of  black  hairy  toiif^ue  in  his  elinie  at  the  Montreal  General  Hospital.  In  both 
cases  the  l)lack  areas  cleared  up  under  the  u.se  of  antisejjtie  mouth  washes 
rubbed  on  the  tonRUe  by  means  of  a  towel.  The  parasitic  theory  of  .Maurice 
Reynaud,  who  first  ob.><erved  spores  on  the  lingual  vegetations,  is  not  universally 
admitted.  (See  Roger  and  Weil.')  The  multiplicity  of  parasites  in  the  mouth 
and  the  impossibility  of  reproducing  the  lesions  always  leave  a  doubt.  Lucet 
isolated  a  fungus  which  he  calleil  Saccharomyces  lingua' piloste,  and  he  believed 
that  po.-ssibly  it  might  be  the  cause  of  black  tongue.  Roger  and  Weil  by  a 
different  technique  isolated  probably  the  same  fungus,  which  in  culture  ])roduced 
a  true  mycelium.  The  patches  sometimes  di.sajipear  spontaneously.  Tiiey 
may  be  mopped  with  a  solution  of  carbolic  or  salicyhc  acid.  Apparently  the 
disease  does  not  predispose  to  carcinoma. 

Acute  Parenchymatous  Glossitis;  Phlegmonous  Glossitis. — Acute  glossitis 
is  a  rare  disi-a.-i'.  In  its  iiicnc  scvcic  fniins  it  is  iiidst  distressing,  and  is  attended 
by  a  good  deal  of  danger  to  life.  It  tlevelojAS  rapidly,  and  in  from  eight  to  ten 
hours  the  tongue  maj'  become  so  swollen  that  spccfch  is  impossible;  dysphagia 
and  tiyspnoea  may  also  be  present.  It  occurs  more  frequently  in  men,  particu- 
larly in  those  addicted  to  theu.se  of  beer  and  spirits  and  to  immoderate  smoking; 
it  is  more  common  in  winter.  The  tongue  may  quickly  become  so  mucli  enlarged 
that  it  presses  against  the  teeth;  it  may  also  partly  protrude  from  the  moulii  or 
may  push  up  the  soft  palate  and  be  accompanied  by  (pilema  of  the  glottis. 
As  a  rule,  the  body  temperature  is  not  liigh.  There  is  considerable  salivation. 
Tlie  swelling,  pain,  and  fi.\.ity  of  the  tongue  are  sometimes  so  great  that  the 
|)atient  cannot  properly  expel  the  mucus,  and  under  these  circumstances  inspira- 
tion-pneumonia is  to  l)e  feared.  The  lynii)h  nodes  and  salivary  glands  are 
enlarged. 

Acute  glossitis  is  proliably  always  the  result  of  infection,  the  intensity  of  the 
swelling  and  the  subsequent  course  of  the  disease  ilepending  upon  the  variety  and 
virulence  of  the  causative  organism  and  the  condition  of  the  patient.  The  various 
organisms  found  in  the  healthy  mouth  are,  under  ordinary  circumstances,  not 
effectively  [jathogenic.  Tlie  saUva  is  regarded  as  protective.  Under  favorable 
circumstances,  however,  these  organisms  i)ecome  active  and  effective.  The 
staphylococci  are  virulent,  and  in  some  cases  havo  been  found  (e.g.,  by  Spencer) 
in  the  .scrapings  from  the  throat  and  in  the  swollen  glands.  Staphylococci 
arc  associati'd  nmre  conitTionly  with  circumscribed  inflammation  and  abscess- 
formation. 

Erysipelas  may  invade  the  mouth  and  involve  the  superficial  layers  of  the 
tongue,  or  even,  in  rare  instances,  the  deeper  ti.ssues,  causing  great  swelling  an<l 
crdema  of  the  glottis.  If,  among  the  infective  organisms,  the  streptococci  pre- 
dominate, one  would  expect  a  more  intense  inflammation  than  if  the  staphylococci 
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predominated.  Infectious  conditions  spread  from  the  palatal  to  the  lingual  ton- 
sils more  freciuently  than  is  generally  recognized.  In  the  severe  cases  the  in- 
fection may  extend  to  the  neck,  and  give  rise  to  Ludwig's  angina,  so  called  from 
the  fact  that  the  disease  was  first  described  by  Ludwig,  of  Stuttgart,  in  1836. 

Di.\r.xosis. — The  diagnosis  is  generally  obvious.  As  considerable  swelling 
sometimes  results  from  the  presence  of  salivarj^  calculi,  it  is  ad^^sable  to  examine 
first  the  HcKir  of  the  mouth  l)efore  a  definitive  diagnosis  is  made. 

Trkatmext. — .Mild  cases  j-icld  rapidly  to  a  brisk  purge,  the  use  of  an  anti- 
septic mouth  wash,  and  sucking  of  ice.  The  severe  cases  develop  quickly,  and 
almost  from  the  first  they  are  a  source  of  keen  anxiety  to  patient  and  physician. 
The  danger  is  from  toxaemia,  and  also,  to  a  still  greater  degree,  as  before  men- 
tioned, from  dyspnoea,  dysphagia,  and  inspiration-pneumonia  due  to  the  diffi- 
culty of  clearing  the  tlu'oat  of  mucus.  In  cities  the  severe  cases  can  be  cared 
for  with  a  greater  degree  of  safety  in  hospitals,  where  skilled  assistants  and 
hospital  resources  are  immediately  available  at  any  hour  of  the  day  or  night. 
In  such  cases  no  food  shoukl  be  given  liy  the  mouth.  If  the  .symptoms  become 
distressing  from  the  great  swelling  of  the  tongue,  free  inci.sions  generally  give 
l>rompt  relief  ami  should  be  resoiled  to  early.  An  incision  should  be  made  on 
each  siile  of  the  median  line,  two  inches  long,  and  one-quai-ter  tn  one-half  inch 
deep.  The  rather  free  bleeding  gives  relief  and  generally  stops  in  a  short  time. 
The  tension  is  I'elieved,  opportunity  is  afToriled  for  the  exudation  of  sei'um, 
and  resolution  generally  takes  place  rapidly  and  in  a  satisfactory  manner. 

If  the  swelling  extends  down  the  neck,  and  Ludwig's  angina  develops,  free 
incisions  should  be  made  over  the  swelling:  they  should  extend  through  the 
superficial  and,  in  phlegmonous  cases,  through  the  deep  fascia.  If  there  be 
a?dema  glottitlis  tracheotomy  shouldbe  performed  without  delay. 

The  incLsions  seem  to  inhibit  abscess-formation.  Should  deep  suppiu'ation, 
however,  occur,  the  pus  must  be  evacuated,  preferably  by  making  a  super- 
ficial incision,  and  then  endeavoring,  by  means  of  a  director,  to  reach  the  col- 
lection of  pus.  If  this  prove  successful,  the  opening  thus  established  may  be 
dilated  by  forceps. 

Gangrene  of  the  Tongue. — Gangrene  of  the  tongue,  with  sloughing  and  loss 
of  the  gicatiT  portion  of  the  organ,  is  fortunately  an  infrequent  occurrence.  It 
has  followed  acute  glossitis,  compression  of  the  l^lood-vessels,  inffanied  ulcer, 
malaria,  smallpox,  syphilis,  and  anthrax.  But  little  can  be  done  to  limit  the 
destruction  of  tissue.  Potassium  chlorate  and  antiseptic  mouth  washes  may 
be  used.    In  malaria  (juinine,  and  in  syphilis  pota.ssiuni  iodide  may  lie  of  service. 

Mercurial  Glossitis.— Mercurial  glossitis  is  now  largely  a  thing  of  the  past. 
The  diug  is  administered  at  the  present  time  in  smaller  doses  and  with  greater 
care  than  formerly,  and  workers  in  mercury  are  more  carefully  pi'otected.  In 
a  mild  form  it  is  occasionally  seen  in  patients  of  low  \itality  and  unusual  sus- 
ceptiliility.     Th(^  condition  is  readily  recognized  by  the  accompanying   fa^id 
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Itrcatli,  spDiifiy  and  tiiiilcr  truiiis,  lnosc  tirth,  and  profuse  salivation.  It  sul)- 
sidi's  promptly  on  witliliolilinj;  tlic  nirrcnry.  The  u.m-  of  a  nioiith  wasii  of  pnta.s- 
siuin  chlorate,  alum,  or  perdiloridc  of  iron,  and  the  administration  of  :i  saline 
purjrative  and  a  suitable  tonic  are  additional  useful  niea.sures.  A  pruce.s.-;  ic- 
.semlilinj;  pha>;e(hena  has  ixcn  .lescrilied. 

Epizootic  Stomatitis  iHoof-and-Mouth Disease  of  Animals).— Our  knowledge 
of  this  (hsea>e  in  man  is  d<Ti\i-d  chielly  I'lom  tiie  |iulili.-lied  researches  of  Sicgel, 
of  Berlin,  althoujih  the  condition  \va.s  recognized  in  man  hy  Sagar  in  ITfio. 
Siegel  studied  an  epidemic  of  ai)hthous  stomatitis  which  occurred,  in  the  vicinity 
of  Berlin,  in  children  and  adults.  It  wa-sconfined  to  sections  of  the  city  in  which 
the  inhaliitants  received  their  supplies  of  milk  fro:n  cows  suffering  from  epizootic 
hoof-and-mouth  disea-se.  \'e,sicles  appeared  on  tiie  surface  nf  tlie  tongue  and 
the  inside  of  the  cheeks  and  lips,  and  occa.sionally  on  tlie  nuicous  memi)raiie  of 
thepharynxandno.se.  \'esicles  were  also  oh.served  on  the  prepuce  and  vulva, 
on  the  extremities,  and  on  the  fingers  ahout  llir  liase  of  tlic  nails.  In  scxcre 
ca-ses  the  vesicles  of  the  tongue  were  followed  liy  ulcers.  .Mtliougii  tiic  tongue 
was  sonu'tinu's  greatly  .swollen,  suppuration  did  not  occur.  l''e\-er  was  |>res- 
ent,  and  also  more  or  les.s  ga.stro-enteritis.  In  some  cases  an  urticarial  rash  wa.s 
oliserved  on  the  hoilv,  and  in  a  few  instances  there  were  petechia-.  Ludwig's 
angina,  which  was  attributed  by  Sujet  to  the  inva.sionof  the  vesicles  or  ulcerated 
areas  l)y  strei)tococci,  was  also  an  occasianal  occurrence.  Sujet  found  in  the  vesi- 
clesa  liacilhis  which,  when  injected  into  the  pliarynx  of  a  calf,  ]>i()duced  the  dis- 
ea.sp.  The  .same  l)acillus  was  found  in  tiie  stools  and  in  the  liver  and  kidneys  of 
men  and  animals  dying  of  the  di.sea.se.  Hcrtwig  and  two  a.ssi.stants  sw.illowed 
milk  from  an  infected  cow  and  sufTereil  from  the  disease.  Of  six  patients,  two 
die<l  of  sepsis.  One  of  the  four  who  icco\-ered  had  gangrene  of  iln'  tonirue, 
thought  to  be  secondary  to  ]iressuie  by  the  teeth  while  the  tongue  was  in  a 
swollen  condition. 

The  diagno.sis,  in  cases  of  this  nature,  would  dejiend  chielly  upon  ihesinnil- 
taneiius  .-issociation  of  the  condition  in  man  and  in  cows. 

Actinomycosis. —The  entry  of  the  actinomyco.sis  fungus  into  the  body  takes 
place  commoidy  through  the  nmcous  membrane  of  the  mouth  and  throat.  It 
may  lioearrieil  beneath  the  tmicous  membrane  on  a  fragment  of  grain  or  a  jjiece  of 
grass  or  wood.  Ono-  eMibedded  ixMieath  the  mucous  membrane,  it  begins  to 
develop.  The  growth  is  usually  slow.  occui)ying  months  or  years,  but  in  some 
cases  its  progress  is  more  rapid.  It  may  penetrate  tie  muscles,  and  may  extend 
down  the  neck.  Tri.snms  is  connnon  in  the  cervico-facial  forms.  Small  al).scesses 
form  and  discharge,  leaving  fumiel-shaiuvl  sinuses.  In  Illieh's  .series  of  392 
ca.ses,  it  was  ])riinary  in  the  tongue  in  16,  and  in  the  mouth  in  234.  It  may 
enter  the  ulcerated  surface  cau.sed  by  the  sharp  corner  of  a  carious  tootli.  The 
inflanunatory  nodule  is  connnon  in  the  tongue.  It  varies  in  size  from  that  of  a 
bean  to  that  of  an  egg.  After  the  lapse  of  months  or  years  it  softens  in  the  centre 
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anil  bcconips  indit^tinctly  fluctuating;  yellowish  gritty  partir-lfs  niaj-  be  seen  in 
the  collection  of  pus.  The  diagnosis  is  confirmed  by  the  finding  of  the  ray  fun- 
gus with  the  microscope.     (See  also  page  .56,  Vol.  II.) 

Treatment  consists  in  laying  open  the  sinuses,  removing  all  the  infiltrated  tis- 
sue V)y  means  of  the  knife  and  cm-ette,  and  cauterizing  the  surface  with  the 
actual  cautery  or  with  carbolic  acid.  .\flVcted  nodes  should  be  excised,  and  the 
edges  of  the  wound  sutured.  The  internal  administration  of  potassimu  iodide 
has  been  recommended,  but  the  value  of  the  drug  in  this  disease  has  not  yet 
t)cen  estal)lished.  When  the  foci  are  once  thoroughly  removed,  a  favorable 
prognosis  may  be  made. 

Animal  Parasites. — Three  cases  of  (Juinea  worm  in  the  tongue  have  l)een 
rej)orted,  two  l>y  Uezilly-"  in  18.58  and  one  by  Hillier  in  1892.  In  these  cases  the 
symptoms  were  those  oi  local  glossitis,  limited  to  the  under  surface  and  tip 
of  the  tongue,  and  terminating  in  the  formation  of  an  abscess.  The  gums  were 
swollen  and  tender  and  Ijled  easily,  and  salivation  was  present.  In  Hillier "s  case 
a  Guinea  worm  three  feet  long  was  removed  from  the  abscess  ca\'ity.  The  worm 
prnliably  effected  an  entrance  by  way  of  one  of  the  salivary  ducts. 

Tkichixa  Spir.\lis. — Trichina  spiralis  occurs  in  the  muscles  of  the  tongue, 
just  as  it  docs  in  the  voluntary  nuiscles  in  other  parts  of  the  body.  If  it  were  to 
occur  primarily  in  the  tongue  and  remain  hmited  to  that  part — as  actually  seems 
to  have  happened  in  the  case  observed  by  Miller — the  diagnosis  would  be 
difficult .  The  swelling  is  considerable,  and  the  tongue  looks  as  if  it  were  the  seat 
of  a  simple,  non-parasitic  glossitis.  If  the  disease  should  be  limited  to  the 
tongue,  excision  would  l:)e  indicated. 

Leprosy. — In  cases  of  leprosy,  lesions  similar  to  those  on  the  skin  may 
appear  on  the  tongue.  Campana  saw,  in  a  leper  boy,  a  group  of  small  papiUiform 
tinnors  that  formed  an  oval  placiue  as  large  as  a  twenty-five-cent  silver  piece, 
slightly  elevated,  and  with  a  rough  surface.  Some  of  the  separate  tumors  were 
rounded  in  form,  and  some  were  conical.  They  were  of  a  rose  color,  anil  painless. 
The  characteristic  bacilli  were  found  in  one  which  was  removed  aiid  examined 
microscopically.  .A.  section  through  a  lejirous  tf)ngue  showed  bacilli  collected  in 
groups  and  in  ball-like  masses.  Injections  of  Icpralin  have  ])rovcd  useful  in 
cases  of  moderate  severity.     (E.R.  Rost.') 

Echinococcus  or  Hydatid  Cysts. — Cysts  of  the  Cysticercus  cellulosa-  are 
siinictimes  found  in  the  floor  of  the  mouth.  They  may  be  confused  with  ranula. 
Thry  arc  firm,  freely  movable,  and  sjihcrical.  They  arc  always  nuiltiple,  and 
may  be  found  at  tlie  same  time  on  other  parts  of  the  body.  They  are  to  be 
distinguishcil  by  tlirii-  contents.     They  are  easily  removed  under  cocaine. 

Non-paxasitic  Cysts  of  the  Tongue  and  Mouth. — Mucous  c}-sts  occur  on  the 
inside  of  the  checks  and  lips,  and  less  fnM|uently  on  the  sides  and  under  surface 
of  the  tongue.  They  are  retention  cysts,  and  vary  in  size.  Generally  they  are 
about  the  size  of  a  filbert.     They  often  have  a  bluish  tinge,  and  the  contents  are 
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a  tliiii  iiuicous  nr  colhiid  material  dcrivril  iniiii  niucoiis  gl:iii(|s.  Tlicy  arc  pain- 
li'ss,  ami  cause  aiuioyaiicc  only  l»y  their  size.  They  may  he  eaufjlit  lu'tween 
the  teetii  diiriiif;  masticatitiii.  ami  bruised  or  ruptured.  They  may  l)e  shelled  out, 
or  the  projeetiiif;  sac  wall  may  In-  caujjht  by  a  |)air  of  tissue  force])s  and  cut  away 
with  the  scissors,  the  remaining  base  being  removed  liy  currlting  or  i)y  means 
of  the  cautery.  .\  retention  cyst  ari.sing  from  one  of  the  glands  of  Xuliii  at 
the  tip  of  the  tongue  may  develop  to  the  si/e  of  a  walnut. 

The  cysts  which  are  oc-casionally  found  at  the  ba.se  of  the  tongue  develop 
from  the  remains  of  the  lingual  part  of  the  thyroglos.saI  duct,  near  the  foramen 
ca-cuin,  or  from  .some  of  the  mucous  glands  which  open  between  the  circuin- 
vallate  juipilla'.  The.se  glands  have  a  long  excretory  duct,  and  the  cysts  arc 
sometimes  deeply  situated.  They  cause  irritation  and  cougii  i>y  pressing  on 
the  e]iiglottis. 

Blood  Cysts.     ('y>ls  conlaining  bi 1  are  rare.     They  !ia\-e  i)een  observed  in 

I'onnection  with  degenerating  na-void  tiunors  on  the  fi-ont  and  at  the  iiaik  of 
the  tongue,  and  they  are  sometimes  a.ssociated  with  cysts  ami  tumors  in  and 
about  the  t hyroglo.ssal  tract.  They  may  lie  incised  and  allowed  to  granulate. 
Any  temlency  to  bleeding  may  be  checked  by  jiacking  with  gauze  dipped  in  a 
solution  of  adrenalin  I  in  Kl.ddO. 

Chronic  Abscess. — Chronic  ai)scess  is  occasionaly  encountered  umler  the 
mucous  memi)rane  of  the  doi-sum  of  the  tongue.  It  is  generally  secondary  lo 
traumatism,  syphilis,  oi-  tuberculosis.  If  is  circumscribed,  less  prominent  than 
a  cyst,  not  jiainful  or  tender,  and  usually  situated  in  front  of  the  circumvallate 
pajtilhe.  l-"luctuation  maybe  present,  or  else  it  cannot  ln'  detected  because  of 
the  tenseness  of  the  abscess.  In  doubtful  cases  the  diagnosis  maybe  cleanMl 
up  by  inserting  an  exploring  needle.  These  ab.scesse.s  usually  he.al  kindly  after 
a  free  longitudinal  incision  has  been  made,  and  the  cavity  wiped  out  with  a  bit 
of  gauze  held  in  the  liite  of  a  pair  of  tissue  forceps.  If  the  absces>  be  of  tuber- 
culous uiigin.  exci-iiin  of  the  .sac  wall  may  be  undertakiii  in  la\iirable  cases. 

Lymphangioma. — In  addition  to  the  cxsts  already  mentioned,  there  occur 
others  which  vary  in  .size,  are  lymphatic  in  origin,  and  aic  Un-  the  most  part 
congenital.  The.se  lymphatic  cy.sts  may  be  large  and  single,  or  smallir  ami 
multiple.  The  large  cysts  are  found  al  tlic  end  of  the  tongue  and  on  the  inside 
of  the  cheek.  The  contents  are  clear  and  thin,  and  their  natmc  is  di.sclosed  iiy 
the  microscopical  examination  of  the  cy.st  wall  and  the  endothelial  lining.  They 
arc  often  irregular  in  outline,  ami  the  ba.se  may  be  ridged  and  elevated,  due  to 
cystic  involvement  of  the  cavernous  tissue.  A  number  of  small  cysts  aic  in 
otluT  ca.ses  found  at  the  ba.se  of  the  tongue,  lying  upon  ami  between  the  fimgifoim 
papilla',  .\ccording  to  Doellinger,  the  fungiform  iiajiilhe  may  undergo  cystic 
degeneration. 

Lymphangiomatous  Macroglossia.— Small  vesicles  may  be  seen  over  a  part 
or  the  whole  of  the  surfaced!  the  tongue.     fUg.  217.)     Thcv  may  Ix- so  fine  that 
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Fig.  217. — Lymphangioma  of  the  Tongue,  Removed  from  a 
Woman  Twenty-two  Years  of  Age.  The  tumor  was  first  noticed 
wlicn  tlic  patient  was  four  years  old.     (Original.) 


Ihey  can  he  seen  only  with  the  aid  of  a  hand  niagnifying-gla.ss.  In  some  cases 
tlicy  .seem  to  be  only  superficial;  in  others  they  are  more  deeply  placed,  some- 
times e.xtentling  into,  and  involving  the  whole  thickness  of,  the  tongue.  A  part 
or  the  whole  of  the  organ  may  be  affected.  Fine  red  cai)illaries  are  seen  running 
lictwccn  the  vesicles.  The  contents  of  the  latter  are  clear  when  they  are  filled 
witli  lyni|)h,  and  i-ed  oi-  blue 
when  artei'ial  (ir  venous  cap- 
illaries have  ruptured  into 
them.  That  the  enlarge- 
ment of  the  tongue  is  due 
to  the  presence  of  a  true 
cavernous  lymphangioma 
has  lieen  shown  by  0. 
Weber,  ^'irch(lw,  Maas,  and 
\\'egncr. 

The  cause  would  seem 
to  he,  in  most  cases,  insuf- 
ficient or  uiuleveloped  lym- 
phatic vessels,  or  .some  ob- 
struction to  the  circulation 
of  the  h'mph.  The  en- 
largement of  the  tongue  at  birth  has  in  some  instances  been  very  great ;  so  great, 
indeed,  that  death  has  soon  resulted  from  asphyxia.  More  commonly,  however, 
nothing  is  noticed  at  birth,  or  only  a  local  aft'ection  to  which  the  term  "  lymphatic 
na'vus"  is  applied.  The  tongue  may  enlarge  periodically  from  recurring  attacks 
of  inflammation.  Although  these  attacks  .seemingly  subside,  the  tongue  con- 
tinues to  enlarge  at  a  more  or  less  rapid  rate.  This  gradual  extension  of  the 
contUtion  led  Hutchinson  to  designate  it  "infective  h'mphangioma."  Doellinger 
and  Sedillot  have  each  reported  a  case  in  which  macroglossia  develojjed  after 
division  of  the  fra^num,  and  Girard  mentions  cases  in  which  it  developed  after 
operation  on  the  jaws.  It  would  seem  that  some  micro-organism  is  an  important 
etiological  factor  in  the  recurring  inflammation,  accompanied  as  it  is  by  con.secu- 
ti\e  involvement  of  more  and  more  of  the  tongue,  and  by  progressive  enlargement 
of  the  organ.  In  Brault's  case,  pneumococci  were  found  in  the  cysts.  Mikulicz 
regarded  the  condition  as  a  hypertrophy  and  dilatation  of  lym])h-V(>.ssels. 
\'ircho\v  noted  the  similarity  between  macroglossia  and  elephantiasis.  Hutlin 
attrilnites  the  differences  found  in  advanced  cases  to  the  changes  that  take  place 
around  these  dilated  lymphatic  spaces.  These  changes  are:  (a)  dilatation  and 
foi'Miation  of  new  lilood-vessels ;  {h)  inflammatory  changes,  with  formation  of 
fibrous  ti.ssue;  (c)  new  growth  of  lymphangiomatous  tis.sue.  ^Mien  the  en- 
largement is  moderate,  or  limited  to  one-half  or  one-cjuarter  of  the  tongue,  the 
organ  can  be  retained  in  the  mouth,  and  it  causes  but  httlc  inconvenience.  .  It  is 
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then  soft  ami  plialilc.  allli(Hii;li  ortcii  lissiiicd.  ami  spoirli  and  swallowinp;  are 
little  iiii]iair('(l.  Wlicii  it  iicconics  larfjcr  ami  inojccts  from  the  iiioulli  (prolapse 
of  the  toiii;iie),  aiiil  caimot  any  ionfrei'  he  ictaincil  within  liic  line  of  the  teeth, 

tlie  ilislress  iiia\-  i)e  ciiii^jil- 
eialile.  'rilere  i>  tllcM  con- 
stant (lril)i)linj!;  of  saliva; 
ijistinet  arlicnlation  is  (lifji- 
liilt  :    and   in   e\tn-ine  cases 

llie  fncnl  canilnl  lii'  liKlsli- 
ratcd,  and  ninst  he  pnsileij 
(i\er    ihc     loimile     with    the 

lin<:ei-  iicforc  it  can  Ix-  swai- 
IipwciI.  The  -mlace  of  tlic 
toiiiiUe  lieconies  dry  and 
crackeil,  and  nlcers  are 
hkely  to  foi'iii.  ( )\vinf;  to 
its  increased  .-ize.  tile  orjiari 
i>  mole  than  usnaliy  e\|)oser| 
1(1  injury,  pai'ticuiariy by tlic 
iceth :  and  tlie  injuries  lims 
caused  are  pi'one  to  form 
ulei'r-  and  to  l)i(vd.  ( Fi^'. 
•_'ls. )  Tlie  origan  is  painful 
and  tender,  W  lien  I  he  pro- 
la|ise  of  the  toiifiiie  oecurs 
early  in  life,  before  tlie  jaws 
are  completely  ossified,  the 
|>ressure    produces    such    a 

riii.  Ul.S. — Macrufjlossiu  A-ssociati'il  witli  llvcroiiia.      (Original.)  ,  .  ,  1,1 

chan'Te  m  the  an.ijle  ol  the 
.jaw  tliat  when  the  niolars;  lupct  together  the  ineisois  I'cmain  widely  sepaiated. 
The  lower  incisors  Ijeeoinc  more  or  le.ss  hoiizontal.  (I-ig.  'JH).)  Congenital 
inacroglo.ssia    has    been    aecompa- 
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nied  by  congenital  hygroma  of 
the  neck.  ("Winiwarter.)  The  con- 
dition is  u.sually  one  of  slow  (h-- 
Vflopment.  If  not  interfered  with, 
the  hypertrophy  may  ultimately 
involve  the  entire  tongue.  It  is 
sometimes  as,sociatP(l  with  macro- 
ehoilia.     The    nature    of  lymphan- 

giomatoUS    niaCTOgloSsia  is   revealed  ric  aiW.-Jaws  Deformed  by  Macroglo.s.sia;    v«.. 

J  "^  Siebold's  Case.      (From   Butlin's    "  I)i.sea.sc9  of  tlie 

1)3'  the  pre.«!ence  of  numerous  small      Tongue.") 
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cysts,    which    can    be  seen  with  the  naked  eye  or   witli  the  aid  of  a  hand 
niagnifying-glass. 

Treatment. — Superficial  areas  of  hypertrophy  of  very  limited  extent  may 
be  destroyed  witli  the  thcrmo-cautery  under  local  or  general  anaesthesia.  This 
method  of  treatment  should  be  reserved,  however,  for  very  small  pat  dies.  In 
all  other  cases,  excision  is  much  to  be  preferred.  A  wedge-shaped  piece  that 
shall  include  all  of  tlieuffected  area  should  be  reiuoveil,  and  the  incision  should 
extend  on  all  sides  into  healthy  tissue.  If  any  ])()rtion  of  the  diseased  tissue 
is  left,  it  will  certainly  become  inflamed  from  time  to  time,  the  inflammation 


Fig.  220.  Fig.  221. 

Fig.  220. — Ligature  of  the  Lingual  Artery  (Left  Side)  in  the  Little  Triangle,  above  the  Tendon 
of  the  Digastric  Mu.scle.  (.\fter  Farabeuf.)  Everything  that  might  obstruct  the  view  has  been  care- 
fully dissected  away  and  the  submaxillary  gland  has  been  lifted  up  out  of  the  field  of  operation. 
1,  Tendon  of  the  digastric  muscle  still  adherent  to  the  hyoid  bone;  2,  mylohyoid  muscle;  3,  hypo- 
glossal nerve.  In  the  triangle  the  hyoglossus  muscle  has  been  incised,  and  through  tlie  opening  the 
lingual  artery  may  be  seen. 

Fig.  221. — Ligature  of  tlie  Lingual  Artery  (Left  Side)  above  the  Greater  Cornu  of  tlie  Hyoid 
Bone,  (.\fter  Farabeuf.^  Tlie  field  of  operation  having  been  cleared  by  a  careful  dissection,  the 
following  parts  may  be  distinguished:  1,  Greater  cornu  of  the  hyoid  bone;  2,  venous  trunk  made  up 
of  the  thyroid,  lingual,  and  fiicial  veins;  3,  hypoglos.sal  nerve;  4,  posterior  belly  of  the  digastric  muscle: 
5,  svibmaxillary  gland:  0,  point  of  insertion  of  the  stylohyoid  muscle.  The  buttonhole-like  opcidng 
in  the  keratoglossus  portion  of  the  hyoglossus  muscle  permits  a  view  of  the  lingual  artery. 

retarding  or  preventing  iiealing,  and  the  disease  again  becoming  progre.-^sive. 
,\fter  the  wedge-shaped  pieee  has  been  removed,  the  edges  of  the  wound  should 
be  brought  together.  In  this  way  hemorrhage  can  generally  be  controlled. 
The  sutures  should  be  of  an  unalis()ri>al)le  material.  Silver  wire  forms  an  ex- 
cellent suture,  and  the  ends  can  Ije  bent  and  placed  in  such  jxisition  as  shall 
cause  least  annoyance  and  irritation.  For  this  reason  silver  is  jjreierable  to 
silkworm  gut.  If  it  be  found  necessary  to  remove  the  greater  ])art  of  the 
tongue,  it  may  l)e  well  to  tie  the  lingual  arteries  (Figs.  22(J  and  221)  as  a  prelimi- 
nary measure.  Ligature  of  the  Unguals  has  been  suggested  as  a  means  of  a 
cure.  It  is  doulitful,  though,  whether  this  operation  has  ever  been  successful 
in  curing  a  true  lymphangiomatous  macroglossia. 

In  infants  the  operation  of  excision  of  the  tongue  is  attendeil  by  danger,  botli 
on  account  of  the  amesthctic  and  also  because  of  the  loss  of  blood,  which  is  con- 
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si(l('ral)lt'.  If  tlic  infant  raniiot  lunsc,  it  may  lie  fcil  witli  a  spoon,  if,  iidwcxcr, 
tlicditliculty  in  fi'ctiinn  is  toofircat,  and  if  thcrcarcrccurrinsattacissof  ilys|iM(ia. 
optTation  may  olTcr  tiic  In-st  chance  of  life  If  i)()ssil)l(',  it  sjiould  !)(•  postponed 
until  the  chilil  is  somewhat  older— say.  from  the  third  to  the  sixth  year.  If  the 
operation  is  done  before  the  tenth  year  in>  deformity  of  tiie  jaw  is  likely  to 
remain  permanentl\'. 

Muscular  or  Simple  Macroglossia.— Simple  macro^iossia,  liiie  mcivly  to 
hyi)ertropliy  and  hyperplasia  of  the  muscular  lilms  of  the  toni,Mir.  has  lieen 
observed,  and  in  some  ca.ses  in  as.sociatii)n  with  the  lympliaiiuiomaloiis  form.  It 
may  involve  the  whole  or  only  a  part  of  the  tongue.  It  has  been  thought  lo  he  of 
nervous  orifiin.  It  sometimes  occurs  in  cretins.  (Children  with  a  tongue  which 
is  toolarjie  for  the  mouth  are  fienerally  defective  mentally.)  I'lii  lateral  miiMular 
hypertrophy  of  the  toufjue  has  been  associated  with  a  fj;eneral  hyperlinpliy  of 
the  same  side  of  tin-  body.  The  condition  is  painless  and  not  Mibjed  to  re- 
curring inflamtnation. 

Tkk.vtmknt. — Acti\-e  treatment  is  called  f(ii-  only  when  the  size  of  the  t<in<;ne 
seriously  interferes  with  the  taking  of  food  and  with  the  breathing.  The  dif- 
ficulty in  breathing  may  caus(>  the  slcej)  to  be  disturbed,  and  in  this  manner 
retard  the  growth  of  the  cliild.  The  condition  is  best  relieved  by  the  excisinn 
of  a  wedge-shaped  piece.  .Many  of  tlie-^e  children  are  short-lived,  and  only 
in  extreme  ca.ses  is  operation  generally  consideicd  advis.ible. 

There  are  other  enlargements  of  the  tongue,  generally  local  and  of  limited 
extent,  that  occur  for  the  mo.st  jjart  as  seiiuehe  of  injuries,  of  abscess,  or  of  the 
em])loymen1  of  certain  ilrugs.     Their  nature  is  maile  clear  by  their  liislmies. 

Haemangioma;  Telangiectasis;  Vascular  Tumors.— The  diflVreni  vaiietics 
of  dilatation  of  the  arl<'ries.ca]iillaries.  ancl  \-eiiis  observecl  on  the  skin  ;ire  foinid 
on  the  tongue,  lips,  ami  inside  of  the  cheeks.  They  are  sometimes  congenital,  and 
sometimes  acquired.  They  are  sometimes  as.sociated  with  lymphangioma; 
and  when  this  is  the  ca^^e  the  latter  should  be  regarded  as  the  more  im]iortant 
lesion.  They  present  a  great  variety  of  colors,  shapes,  and  sizes.  They  may 
remain  stationary,  recede,  or  increase  in  size  and  exleiid.  The  tendency  to 
enlarge  and  invade  neighboring  tis.sues  is  not  as  great  as  in  lymphaiigioina. 
In  children  the  vessels  are  more  consi)icuous  during  the  acts  of  crying,  coughing, 
or  straining.  They  are  sometimes  continuous  with  a  similar  condition  of  the 
skin  of  the  cheek.  They  are  .soft,  may  be  em])tie(l  by  pressnie.  and  refill  when 
the  pre.-isin-e  is  removed. 

An  arterio-venous  pulsating  anem-ysm  may  forn'  in  the  lioo]-  of  the  mouth 
as  the  result  of  injury.  Cirsoid  aneiu-ysm  or  aneurysm  by  anastomosis  has  been 
observed  in  different  parts  of  the  organ  by  different  observers:  occu|)ying  the 
tip  and  right  anterior  half  of  the  tongue  (by  Bryant),  lln'  left  half  (by  .Mott), 
and  the  |)osition  of  ranula  (by  Fayrer). 

CoxoKNiT.vL  C.\Pii,i,.\RY  N.EVi.— Na-vi  on  the  outside  of  the  cheeks  and  li|)S 
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are  sometinios  continuous  witli  a  like  condition  of  the  mucous  membrane  of  the 
corresponding  pai't  of  the  mouth.  Small  capillary  nievi,  similar  to  those  seen 
on  the  face,  may  appear  on  the  mucous  memljranc  of  the  cheeks,  lips,  and  tongue. 
They  may  be  on  the  face  and  in  the  mouth  of  the  same  patient.  In  the  mouth 
they  are  frequently  muiliplc,  and  on  the  tongue  are  sometimes  present  in  pairs. 
They  bear  no  constant  relation  to  the  embryonal  fissures. 

Acquired  Capill.\ry  N.evi. — Acquired  capillary  mevi  on  the  tongue,  in 
adults,  have  been  reported  by  Treves  ami  Butlin.  Three  of  the  jjatients  were 
women,  and  one  of  Treves's  cases  was  a  man.  In  two  cases  then;e\-i  appeared 
in  women  during  pregnancy.  The  man  was  fifty-seven  years  of  age,  [jlethoric, 
and  had  suffered  from  epistaxis  since  boyhood.  His  grandfather,  his  father,  two 
uncles,  two  brothers,  one  son,  and  two  daughters  had  suffered  from  recurring 
attacks  of  htemoptysis.  Nine  bright-red  tumors,  that  varied  in  size  from  a  pin's 
head  to  a  split  pea,  were  present  on  tlic  otiicrwise  normal-looking  tongue.  It  ap- 
peared that,  after  the  bleeding  from  the  tongue  had  made  its  appearance,  the  epi.s- 
ta.xis  ceased.  The  blood  lost  was  a  bright  red,  and  the  bleeding  generally  occurred 
(luring  or  after  eating.  The  loss  of  blootl  had  been  sufficient  to  render  the  man 
ana?mic.  The  bleeding  was  arrested  by  painting  the  part  with  a  ten-])er-c(nt 
solution  of  chromic  acid,  liut  the  arrest  of  the  bleeding  at  this  i)oint  was  followed 
by  a  recurrence  of  the  epistaxis.  In  one  of  the  women  the  bleeding  came  fi-om 
a  non-]3ulsatiug  tumor  that  resembled  a  raspberry  and  proved  to  be  a  pure 
arterial  angioma.  In  another  woman  there  were  several  tiny  ntevi,  precisely  lik(> 
those  seen  on  the  septum  nasi ;  and  one  of  larger  size,  that  did  not  stand  out  from 
its  base  in  the  form  of  an  ordinary  tumor,  but  represented  rather  a  depression 
or  excavation. 

Cavernous  Tumors. — Cavernous  tumors  and  venous  angiomata  are  j^rol)- 
ably  the  most  frequent  of  all  forms.  They  occur  beneath  the  mucous  mem- 
l)rane  of  the  lips,  cheeks,  and  tongue:  are  generally  of  a  bluish  color;  may  or 
may  not  be  em]>ticd  by  pi-rssurc:  are  ])ainless,  and  cause  inconvenience  onh'  by 
their  size.  As  a  rule,  they  are  congenital;  but  probalily  they  are  sometimes 
acquired.  In  many  cases  they  show  Ijut  little  or  no  tendency  to  enlarge,  but  in 
other  cases  they  increase  gradually  until  a  large  part  of  the  tongue  is  con\-erted 
into  cavernous  tissue. 

In  all  the  different  forms  of  ha-mangioma  there  would  seem  to  be  a  tendenc}' 
to  approach  the  surface  by  causing  pressure-absorjjtion  of  the  overlying  areolar 
tissues  and  mucous  nieml)rane.  ^^'hen  the  latter  is  sufficiently  tliinned,  n^curring 
hemorrhages  are  likely  to  occiu'  vmder  slight  i)rovocation,  such  as  trivial,  often 
unavoidable  traumatism  during  eating  or  at  other  times.  On  the  other  hand, 
they  sometimes  lessen  in  size  as  the  result  of  fatty  degeneration. 

NiPvi  are  generally  easily  recogniz(>d.  Their  occasional  association  witli 
lym])hangioma  should  be  remembered. 

Treatment. — Na'vi  involving  the  mucous  membrane  of  the  lips  and    cheeks 
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c-nll  for  active  licatinciil  wlifii  assdciatid  willi  lyiiiiiliaiifiionia:  wlicii  stcailily 
iiicrcasiiif;  in  size  aiul  extent :  and  wlien  eausinji  oH'eiice  hy  tluir  {■(iiis|iicumishcss. 
Wlien  situatetl  im  tlie  toiifriie.  tliey  may  interfere  with  speeeli  or  mastication,  or 
from  tlieir  size  tiiey  may  cause  didiculty  in  swallowing.  In  extreme  ca.ses,  the 
na-void  tonjiue  may,  liy  virtueof  its. size,  project  fiom  tlic  oral  cavity. 

Small  na'vi  are  etTectually  and  easily  destroyed  liy  tiic  point  of  a  liiernio- 
cautery  at  a  dull-red  lieat.  When  the  tumor  is  lar<z;er,  the  line  platiimiii  point 
(at  a  dull-red  heat)  may  l)e  pushed  into  the  ina.ss  and  nii)ve(l  about  until  the 
va.scular  tissue  is  destroyeil.  \'ery  satisfactory  results  are  olitained  liy  clcc- 
tnilvsis.  .\  jiair  of  fine  i)latinum  needles,  placed  parallel  with  each  ntlicr  ami 
fixed  in  a  convenient  handle,  is  a  ready  and  conveiiirnt  Inrm  of  instniiiu'nt. 
The  needles  should  he  attached  to  a  hat tery.  and  the  miniher  of  cells  used  should 
he  simply  sullicient  to  decomixise  water  when  the  needles  are  hiOd  in  a  gla.ss 
;-ontaining  it.  Such  decomi)osition  is  indicated  Ky  the  fact  that  liulilileseollect 
ahout  the  needles.  When  this  fact  has  been  determined  the  needles  are  in.serted 
into  healthy  tissue  at  the  margin  of  the  na-vus,  and  passed  on  into  the  substance 
iif  the  tmiKir.  They  should  be  made  t(i  penetrate  in  different  tlirectinns  until 
the  whole  mass  has  been  acted  u|i(in.  There  is  little  or  no  hemorrhage.  Sonic 
surgeons  prefer  to  use  one  needle  attacheil  to  the  jiositixc  ])ole.  while  the  negative 
pole  is  attached  to  a  large  electi'ode,  moistened  and  placed  on  some  other  jiart 
of  the  body.  If  the  positive  pole  alone  is  used,  it  is  necessary  to  employ  a  cur- 
rent of  from  two  to  four  milliamperes,  as  measured  by  a  galvanometer,  and  to 
aJlow  its  influence  to  be  exerted  for  ten  or  fifteen  minutes.  If  both  needles 
ar(>empIoyeil,  a  current  of  half  this  strength  is  sullicient.  The  negative  jiole,  if 
the  current  is  strong,  may  cause  sk)ughing  of  the  tissue  and  subse(|Uent  scarring, 
by  producing  a  compoimd  of  caustic  sodium.  The  writer  has  used  both  methods 
with  success  and  .satisfaction.  The  electricity  produces  |)liysical  and  chemical 
changes  in  the  blood.  An  aiuesthetic  is  re(]uire(|,  and  the  operation  may  need 
to  be  repeated  once  or  twice.  The  >r;ii-  left  is  slight  and  inconspicuous.  In 
suital)le  cases  electrolysis  is  the  lueferabie  method. 

Large,  extensive,  and  piominent  navi  of  the  tongue  are  often  best  treated  liy 
excision.  An  ovoid  or  \'-sha|)ei|  incision  is  made,  and  the  edges  of  thewouml 
are  brought  together  by  sutures.  The  result  is  satisfactory:  a  linear  cicatrix 
remains.  The  old  method  of  strangulation  by  deeply  placed  ligatures  causes 
sloughing  of  the  ma.^^s  and  often  of  the  adjacent  healthy  tissues.  Sepsis  and  sep- 
tic pneumonia  m;iy  develoj),  and  the  scar  which  results  is  de|)res.sed,  large,  and 
cons|)icuous. 

AnotlK'r  method  which  should  he  regarded  as  obsolete  is  thai  by  injection 
of  coagulating  or  irritating  Huids.  Perchloride  of  iron,  carbolic  acid.  al)solutc 
alcohol,  and  other  fluids  have  Ijeen  injected.  They  are  uncertain  in  their  action, 
and  not  without  danger.  Ligature  of  one  or  both  lingual  arteries  has  been 
employed  as  a  curative  mea.sure.     The  benefit  has  generally  been  found  to  he 
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temporary,  because  of  the  very  free  anastomoses.  Ligature  of  the  hiigual 
arteries  may  be  advisable  in  cases  of  very  large  lingual  nu?\-i,  as  a  jireliminary 
measure  before  excision  is  undertaken.     (Figs.  220  and  221.) 

Recently,  liquid  air  has  been  applied  to  superficial  na-vi  by  means  of  a  stick, 
around  one  end  of  which  absorbent  cotton  is  wound.  A  cold  equal  to  320°  F. 
below  zero  is  obtained.  A  crust  forms,  which  subse(|uently  drops  off,  leaving  a 
smooth  soft  surface.  Tiiis  method  is  highly  I'ccommcndcd  l>y  those  who  have 
used  it. 

Simple,  Benign,  Solid  Tumors. — There  are  a  number  of  innocent  solid  tumors 
that  are  occasionally  observed  on  the  tongue.  Such,  for  example,  are  lipoma, 
papilloma,  fibroma,  and  fibromyoma.  They  are  sometimes  congenital,  but  more 
freiiucntly  they  ai'c  ac(|uii-cil. 

LiPo.MA. — Fatty  tumoi-s  have  been  observed  on  the  tongue,  tiooi'  of  the  iiKJUth, 
lips,  gums,  and  soft  palate.  AVhcn  .situated  in  the  walls  of  the  mouth,  they 
are  always  submucous.  On  the  tongue  they  may  lie  just  beneath  the  mucous 
membrane,  or  be  deeply  placed  between  the  muscles.  When  congenital,  they 
are  often  mixed  tumors.  More  frequently  they  occur  in  elderly  people,  or  at 
least  in  people  past  miildle  life.  They  are  sometimes  nniltii)le — five,  six,  or  even 
a  larger  number  being  j^resent.  Occasionally  they  are  diffuse.  When  they  are 
situated  beneath  the  mucous  membrane,  their  character  can  generally  be  de- 
termined without  much  difficulty.  The  mucous  membrane  covering  them  is 
smooth  and  velvety,  owing  to  the  ab.sence  of  the  papillre,  and  it  can  be  pinched  u]). 
The  tumors  are  sometimes  lobulated,  soft,  and  pseudo-fluctuating  and  moval)le, 
and,  owing  to  the  thinness  of  the  overlying  mucous  membrane,  the  yellow  color  of 
the  fat  can  often  be  seen.  Common  sites  on  the  tongue  are  the  border  near 
the  tip  and  the  dorsum.  When  the.se  tumors  are  deeply  situatecl  between  the 
muscles  of  the  tongue,  their  true  nature  may  be  discovered  only  after  an  in- 
cision has  been  made.  Their  growth  is  exceedingly  slow.  Ten  or  fifteen  years 
may  elapse  before  they  attain  the  .size  of  a  plum. 

Treatment. — These  lipomata  are  painless,  innocent  in  character,  and,  a:'  in 
other  situations,  simply  cause  inconvenience  by  their  size.  If  the  growth  is 
large,  and  if  it  interferes  with  speech  and  mastication,  it  may  be  removed  with 
safety.  If  pedunculated,  it  may  be  removed  by  tying  the  pedicle  and  the  con- 
tained vessels,  and  snipping  off  the  tumor;  and  if  the  growth  is  sessile,  the 
overlying  mucous  membrane  may  be  di\'ided,  and  the  tumor  shelled  out.  AMien 
it  is  deeply  seated  between  the  muscles  of  the  tongue,  it  is  often  better  to  make 
an  incision  beneath  the  chin  and  remove  the  mass  in  this  manner  than  to  e.-^- 
tabli-sh  an  opening  in  the  mouth:  the  danger  of  infection  and  of  an  unduly  pro- 
longed convalescence  will  thus  be  avoided. 

FiBRo.MA  .VXD  FujiioMYOMA. — Fibromata  are  found  on  the  surface  ot  the 
tongue,  and  occasionally  on  the  uvula  and  jjalatal  arches.  They  are  com- 
posed of  connective  tissue  for  the  most  part,  but  vary  much  in  their  density; 
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tin-  cfUular  clciiu'iits  often  prcdoiiiiiiatiiig.  Tliry  an'  sninctimes  so  soft  as  to 
coiivi-y  11  sensation  of  pseudo-diietuation  tlial  is  exceedinfiiy  deceptive  In 
other  riuses  tliey  are  very  hard.  Tiie  strueture  ha.>*,  in  one  instance  at  U'id^I,  Ixm 
that  of  a  filuoniyonia.  I'endle  reported  a  tumor,  the  .><i7,e  of  a  pif^eon's  cfij;,  in 
the  left  liaif  of  the  loiifrue.  Tliis  tumor  \va.s  composed  of  striped  muscle  Hhres 
(rhalMlomyoma).  .Not  infreiiuently  these  tumors  are  multiple  Wiiile  fjenerally 
ohservi'd  in  adults,  they  occur  also  in  children,  an<l  may  he  conficnital.  They 
are,  at  first  at  h-ast,  situated  in  the  body  of  the  tongue,  hut  may  come  to  the 
surface  antl  hecome  pedunculated.  Their  surface  is  , •sometimes  nodular.  The 
muctius  membrane  coverin<;  them  may  be  thin,  but  is  n>)t  adherent.  They  are 
of  exceedingly  slow  growth,  ([uite  innocent,  and  painle.<s.  They  are  often  dis- 
covered by  accident,  and  cause  mechanical  incnnxcniciice.  according  lo  their  size 
and  situation. 

Didijmisis. — The  diagnosis  in  many  cases  is  easy,  but  sometimes  it  may  be 
a  matter  of  great  difiiculty.  When  the  tumor  is  .•^oft,  it  may  resemble  a  lijioma, 
an  angioma,  or  a  cyst:  when  hard  and  nodular,  it  may  resemble  a  tuberculous 
nia.ss,  a  .><areoma,  a  gununa,  an  endothelioma,  or  a  nodule  of  actinomycosis.  Tlic 
difficulty  is  still  great  when,  from  pressure  or  other  cause,  an  area  of  ulceration 
has  (h'velopeil.  Error  may  in  general  beavoided  l)y  a  careful  search  for  the  asual 
accomi)aniineiits  of  the  above  conditions,  and  by  a  close  consideration  of  the 
clinical  histoiy.  .\s  before  mentioned,  connect ive-ti.s.sue  tumors  increase  very 
slowly.  The  increase  in  size  during  a  period  of  years  may  be  scarcely  appreciable. 
In  ca.'^es  of  difiiculty  the  use  of  an  ex])loriiig  needle  or  the  removal  of  a  small 
piece  for  n)icrosco|)ic  examination  may  be  ni|uired  to  clear  uj)  the  iliagnosis. 

Treatment. — The  treatment  is  removal  by  enucleation  or  by  division  of  the 
pedicle,  when  the  tumor  causes  inconvenience. 

P.\rii.i.o.\i.\. — Pai)illomata  oT  the  so-called  warty  growths  occur  for  the  most 
part  on  the  upi)er  surface  of  the  tongue,  but  are  also  .'^een  umlerneath  in  the 
neighborhood  of  the  fra'uum.  When  they  occur  on  each  side  of  the  fra'nmn  in 
children,  as  a  result  of  irritation  by  the  lower  incisors  fas  is  .•sometimes  observed 
In  whooping  cough,  etc.),  they  constitute  what  is  known  as  Riga's  disea,xe. 
Pnpillomata  are  often  multiple.  In  some  instances  all  the  papilhe  on  the 
dorsum  of  the  tongue  may  be  enlarged  and  a])pear  a.s  .so  many  warts. 

Patients  .sometimes  complain  of  ))ain  in  the  foliate  ])apilla  which  is  situated 
ju.st  at  the  junction  of  the  border  of  the  tongue  and  the  anterior  pillar  of  the 
fauces.  It  can  be  brought  into  view  by  pulling  the  tongue  forward  anil  to  one 
side.  It  is  often  red,  and  may  have  a  depression  in  the  centre.  The  jiatients 
are  generally  nervous  and  apprehensive,  an<l  often  consult  their  i)liysi(ian  in 
great  alarm,  fearing  the  beginning  of  cancer.  The  writer  has  had  great  dilliculty 
in  (luieting  the  fears  of  these  people,  and  at  times  the  fears  also  of  their  family 
physician.  In  fact,  one  or  more  consultations  with  sjjccialists  are  sometimes 
nece.-j.sary  to  allay  their  alarm. 
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The  condition  is  one  which  I  have  always  thought  to  be  due  to  some  kind  of 
indigestion,  and  I  have  generally  succeeded  in  relieving  it  by  dietetic  treatment. 
If,  on  careful  examination,  no  induration  can  be  felt,  a  positive  statement  can 
be  made  that  there  is  no  malignancy  present.  The  two  sides  are  generally  ciuite 
alike.  It  has  been  suggested  that  the  pain  and  swelling  may  be  an  evidence  of  a 
gouty  or  rheumatic  diathesis. 

Thickening  and  warty  outgrowths  on  areas  of  Icucoplakia  arc  most  suggestive 
of  commencing  malignanc}-,  and  demand  prompt  attention. 

Di,\GXOSis. — It  is  not  always  by  any  means  easy  to  make  a  diagnosis.  In 
children  and  young  persons  papillomata  may  resemble  condylomata.  A  care- 
ful incjuiry  should  be  made  for  signs  or  a  history  of  syphilis.  In  doubtful 
cases  their  nature  may  sometimes  be  determined  l)y  the  therapeutic  test. 

In  adults  warty  growths  may  easily  be  mistaken  for  epithelioma,  and  the 
differentiation  will  have  to  be  based  upon  the  presence  or  absence  of  induration, 
ulceration,  and  fixity.  Bull  has  noticed  that  a  coincidence  seems  to  exist  be- 
tween papillomata  on  the  posterior  section  of  the  tongue  and  similar  multiple 
growths  in  the  larynx. 

Trent  men  t. — Papillomata  tend  to  persist,  slowly  to  enlarge,  and  to  assume 
the  characteristics  of  a  malignant  growth.  Even  in  cliildren,  it  is  well  to  remove 
them.  This  should  be  done  so  thoroughly  that  the  whole  grov.-th  is  destro}-cd. 
When  there  are  multiple  papillomata,  excision  of  each  one  may  be  out  of  the 
ciucstion.  In  such  cases  the  use  of  the  galvano-cautery  or  the  application  of 
li([uiil  air  will  be  found  efficient.  Ordinary  caustics  rather  stimulate  to  more 
rapid  growth,  and  should  never  l)e  used.  If  there  is  only  one  growth,  and  if 
the  patient  is  over  thirty  j-ears  of  age,  and  also  in  all  cases  where  there  is 
induration  or  where  the  gi'owth  appears  on  a  leucomatous  area,  excision  by 
means  of  an  elliptical  incision  that  includes  the  base  and  a  little  margin 
around,  should  be  practised,  the  edges  of  the  wountl  being  brought  together 
by  sutures. 

ExD()THF.LioM.\. — A  uumbcr  of  endothelial  tumors  have  been  reported  since 
their  clinical  and  microscopical  characteristics  were  pointed  oiU  liy  Xasse  and 
Rudolph  \'olkmann.  They  arc  benign,  mixed  tumors,  thought  to  connnence  by 
proliferation  of  endothelium  in  a  lymph  space  or  in  the  blood  capillaries.  They 
are  recognized  microscopically  by  the  plexiform  disposition  of  the  rows  of  cells 
and  by  the  presence  of  a  certain  amount  of  hyaline  degeneration.  These  tumors 
are  of  slow  growth,  which  may  extend  over  three  oi'  four  yt'ai's:  the}'  are  soft  and 
often  lobulated:  the  mucous  membrane  is  movable  over  them;  and  they  are 
encapsulated.  In  the  oral  cavity,  their  most  common  site  is  at  the  junction  of 
the  soft  palate  and  the  arcus  palato-glossus.  They  also  occur  in  the  submaxillary 
glands,  particularly  the  left.  They  have  been  observed  at  all  ages  and  in  both 
sexes.  They  sometimes  undergo  cystic  degeneration.  In  other  instances  they 
are  reported  to  have  burst  through  their  capsule,  and  then  to  have  assumed  the 
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I'liarai'toristics  of  a  iiiuli^naiit  growth.  Tumors  roiitaiiiiiif;  Ixmc  and  cartilage 
liavc  lu'i'ii  found  at  tin-  l)asc  of  l\\v  tongue.  Wlini  ciidolliclioinata  arc  located 
dcc|i  in  llic  .-ialK-itanci'  of  the  tongue,  it  i.s  prohaMc  lliat  ihcv  arc  of  c<ingenitai 
origin,  iiaving  .sprung  from  the  f(etal  .structure^  from  wliicli  i.-;  developed  the 
8ei)tum.  Tlio.se  fouiitl  on  the  .surface  of  the  tongue  are  thougiit  to  take  origin 
in  the  mucous  glands  situated  in  front  of  the  jjillars  of  the  fauces,  and  to  i)e 
endothelial  in  origin.  So  long  as  they  are  surroimded  by  a  capsule  they  may  iu- 
enucleated  wiihout  ililiiciiliy.  and  llicn  dn  nut  icml  In  recur:  liut  if  they  are  not 
removed  until  after  they  have  e.\ten<led  lieynnd  the  liniils  of  the  capsule,  they 
should  he  regarded  as  malignant  and  dealt  with  as  such.  ll;ird  lunmr-  cuntaiti- 
ing  hone  and  cartilage  may  he  i'emo\-ed  under  cocaine.  The  hemorrhage  is 
usually  trilling. 

.VM'i  i.iiii)  TcMDiis  nv  Tilt:  ToNci  K. — .\myloid  tunioi's  oceur  in  the  tongue  as 
well  as  in  the  conjunctiva,  larynx,  trachea,  and  lymph  nodes.  They  may  occui- 
without  any  definite  relationship  to  inlianiniatory  proces.-;es,  and  in  siluations 
where  hut  little  normal  fibrous  tissue  is  pre.-^ent. 

Harow,  .Mana.s.se,  von  Schroelter.  and  others  .say  that  they  de\-elnp  from 
connective-tissue    tumors,    infiltration    occurring    in    granulations,    in    chronic 

inflammatory  ti.ssue,  and  sometimes 
in  scars.  Ziegler  reported  a  case  in 
1S7.').  Since  then  sexcral  have  been 
reporte(|.  incluiling  one  by  dross"' 
in  a  recent  issue  of  the  Ihnl.  Zcit. 
j.  Cliinmjie.  In  this  ca>e  the  pa- 
tient was  a  male,  aged  fifty-seven, 
wlio  during  the  previous  five  weeks 
had  found  difiiculty  in  .-wallowing. 
The  tumor  was  lianl  and  globular, 
about  liie  size  of  a  Iiazeluut,  and 
extended  back  to  near  the  ei)iglot- 
tis.  The  mucous  membrane  was 
intact.  There  was  a  slight  gingivi- 
tis, an  increa.sed  (juantity  of  .saliva 
was  secreted,  the  epiglottis  and 
larynx  were  reildeneil,  ;wid  the 
lymph  nodes  in  the  submaxillary 
region  were  enlarged  and  tender. 
The  small  piece  removed  with  the  .scis.sors  for  microscopical  examination 
showed  the  growth  to  be  of  an  amyloid  character.  The  tumor  was  remove  1  liy 
an  inci.sion  made  beneath  the  chin.  The  patient  made  a  good  iccovery.  The 
enlarged  lymph  nodes  gradually  decreased  in  size.  The  following  patho- 
logical rei)orf  is  l>y  Professor  Rorst  of  Goettingen: — 


l-ic.  2J2.  Miiiiy  Tuinnr  IJcniovcil  from  tlic  Tongui- 
IjyUixration.  Oiie-liulf  lafRiT  Uinii  natural,  (f'a.seof 
Dr.  Mnoki-nzio.)  The  woiglit  of  tin-  tumor  wa-s  20 
prams.     It  mcaaurod  3.7  cm.  x  3.7  cm.  x  2.6  cm. 
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Salivary-gland  tissue  is  intermingled  with  thick  bands  of  connective  tissue  and 
a  few  bands  of  muscle.  At  one  point  the  tissues  are  separated  by  an  infiltration 
of  small  cells,  while  the  neighboring  gland  cells  are  atrophied.  The  mucosa  of  that 
part  of  the  tongue  which  overlies  the  tumor  is  thinned,  the  submucosa  being  infil- 
trated with  inflammatory  cells.  In  another  part  of  the  tumor  there  are  homo- 
geneous, gelatinous-like  masses  Ijetween  which  are  connective-tissue  septa,  muscle 
filjres,  and  the  remains  of  fat  ti.ssue.  The.se  masses  are  of  various  shapes,  and  some 
of  them  are  calcified.  The  amy- 
loid transformation  may  be  .seen 
in  the  walls  of  the  blood-vessels 
and  in  the  membrana  propria  of 
some  of  the  gland  ducts.  These 
masses  give  a  positive  amyloid 
reaction. 

At  first,  the  tumor  was  thought 
to  be  a  carcinoma. 

As  not  unimportant  diag- 
nostic points  in  a  glo.ssal  amy- 
loid tumor  may  be  mentioned: 
the  absence  of  any  tendency  to 
break  down  and  to  ulcerate;  the 
flat  elevation  of  the  tumor;  and, 
most  inijjortant  of  all,  the  .situa- 
tion— always  in  the  same  place 
at  the  vcrv  Ijack  of  th(>  tongue. 
In  Zicglcr's  case  tlii'i'c  were 
three  nodes  on  both  sides  of 
the  middle  line;  in  other  cases  there  have  been  only  two  nodes. 

OsTEOM.i  OF  THE  ToNGUE. — Dr.  Pvldlcy  Mackenzie  presented  a  unicjue  speci- 
men of  osteoma  of  the  tongue  before  the  Montreal  Medico-Chirurgical  Society. 
The  tumor  weighed  20  grams,  and  measured  3.7  cm.  X3.7  cm.  X  2.6  cm.  On 
its  lowei-  end  were  a  few  patches  of  cartilage,  but  everywhere  else  throughout  the 
tumor  there  was  true  bone,  and  not  a  mere  calcification.  It  was  covered  by 
nuicous  membrane.     On  one  side  there  was  an  ulcerated  area. 

Only  those  micro-organisms  which  habitually  freciuent  the  mouth  were  found. 
The  woman  applied  to  Dr.  .Mackenzie  to  have  an  an:esthetic  administered,  in 
order  that  her  few  remaining  teeth  might  be  I'enioved.  An  examination  of  the 
mouth  then  revealed  the  presence  of  a  [ledunculated  tumor  that  sprang  from 
the  dorsum  of  the  tongue,  just  to  the  left  of  the  metlian  raphe,  midway  between 
the  tip  and  the  base.  Its  short  pedicle  allowed  it  to  fall  backward.  It  did  not 
interfere  much  with  deglutition  or  speech,  and  caused  no  inconveni(>nce  dvn-ing 
the  giving  of  the  ana-sthetic.  The  woman  stated  that  she  had  had  the  tumor  all 
her  life,  and  that  at  four  years  of  age  an  unsuccessful  attemi)t  had  been  made  to 
remove  it.     Mackenzie  ligatured  tlu'  pedicle  and  snipped  it  oft'.     I  know  of  no 


Fig.  223.— Surface  of  Sivtioii  of  tlie  Tumor  Sliown  in  Fig. 
222.  {()riginai.)  The  onlj' j)ortion  that  is  cartilaginous  is 
at  the  point  marked  by  x.  The  rest  is  pure  bone,  as  may 
be  seen  in  the  microphotographs  (Figs.  224  and  225). 
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nronl  of  a  similar  case.  Tlic  most  likely  theory  of  its  ori-:in  wmii.l  seem  to  U- 
that  it  is  an  inelusion  tumor.     (See  Figs.  222-2'_'r).) 

CiK.NDKuM.v.— Camus  and  Krt zbi.schoff  report  the  removal  of  a  clLMLlroiMa 
from  the  tip  of  the  tonpie  of  a  ynuufx  woman  twenty-one  years  of  a;;r.  It  was 
notieed  four  years  before,  ami  ha.l  increase,!  in  size  steadily. 

Adknom.v;  SiTKUNT.MKK.MiY  Tiiviioin.s.— A  iiuinher  of  eases  of  so-ealled 
jrlanilular  tumors  of  the  ton<;ue  have  heen  reporti-d  by  different  observers.  They 
have  all  or  nearly  all  been  in  women.  They  have  been  described  as  develoi)ing 
tVnin  remnants  of  the  embryonic  middle  lobe  of  tlie  thyroid  frlan.l.  They  have 
asuallv  b.'cn  foun.l  at  the  base  of  the  ton-iue.  near  the  .■i.ifj:lotli>  and  tiie  foramen 


Fio.  224.— Mirni|>liolograiili(if  :.  I'.aun   ul  ii. 
(Sc-  I'ig.  222.)     a,  Hyaline  cartilngc  will 


■'itiia  of  tlii-'roticu.'.     y  OOdiliamcli 
lar  cartilage  eell.s;   h,  marrow  e.ils 


ea'cum,  and  occasionally  deep  down  near  the  liyoid  boiu^ — the  so-called  acce.s- 
.sory  thyroids.  They  may  be  smooth  or  notrlicil.  They  are  \ascular,  soft,  and 
elastic,  ami  may  interfere  with  swallowing.  Seldowitsch  reports  a  case  in  which 
iny.xo'dema  develo|jed  after  the  removal  of  an  accessory  thyroid  tumor  at  the 
base  of  the  tongue.  That  they  are  really  adenomata  has  been  ([uisiinned.  But- 
lin  .-ays  that  "the  insufficiency  of  the  histological  de.«!cription  ])revents  one  from 
identifying  them."  Allen' rcport.s  the  removal  of  a  supernumerary  thyroid  from 
the  base  of  the  tongue  of  a  young  woman,  eighteen  years  of  age.  It  was  egg- 
.shaped,  and  4  cm.  in  its  greatest  diameter.  It  .seemed  to  be  distinctly  encap- 
sulated, and  divided  into  three  very  di.stinct  lobes  by  trabecuhe  of  connective 
ti.ssue.  In  eacii  lobe  wa.s  a  small  cavity.  In  1902  Winslow  collected  the  records 
of  thirty  ca.se.s,  and  he  reported  one  of  his  own. 

Rietluis'  reportsaca.se  of  struma  lingualis  occurring  in  a  young  woman  seven- 
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twn  years  of  age.  Troublesome  symptoms  had  been  present  foi-  four  or  five 
months.  The  tumor  was  of  the  size  and  shape  of  a  walnut,  and  one  .section 
presented  a  typical  colloid  strumous  structui-e.  Microscopically,  the  picture  was 
that  of  an  ordinary  colloid  struma.  On  the  periphery  were  found  isolated  acini, 
till'  luniina  of  which  were  not  yet  filled  with  the  colloid  mass.  Riethus  has 
collected  reports  of  seventeen  other  cases.  Tracheotomy,  with  tamponing  of  the 
trachea,  should  always  l)e  performed  in  those  cases  in  which  the  pharynx  must 
be  opened  during  the  removal  of  the  growth.  The  total  number  of  cases  so 
far  reported  is  about  thirty-two.  The  cause  nuist  be  referred  tf)  a  malformation 
or  inclusion  of  a  part  of  the  normal  thyroid  iu  the  first  week  of  fietal  life. 


KiG.  22.5. — Microphotograph  of  a  Pedunculated  Osteoma  of  the  Tongue.     X  .300  diameters. 
(Si-f  Fig.  222.)      a.  Bone  trabecuhi-  with  bone  cells;  b,  marrow  cells:  c,  blood-vcsscl.s. 

These  tumors  have  generally  been  removed  through  the  mouth.  Hemor- 
rhage may  bi'  jirofuse;  so  much  so,  indeed,  that  it  is  advisable  to  do  a  prehminary 
tracheotomy  in  order  that  the  pharyn.x  may  be  plugged  and  blood  invvented 
from  entering  the  larynx. 

KEUiin. — Sedgwick  reports  the  presence  of  a  patch  of  keloid  on  the  right 
side  of  tlic  tongue  in  a  little  girl  between  four  and  hxv  years  of  age.  There  were 
l)atches.  regarded  by  Setlgwick  as  Addison's  keloid,  on  several  parts  of  (he  Ijody. 
Mr.  Morrant  Baker  reported  an  instance  of  the  development  of  Alibert's  keloid, 
following  a  bite  on  the  left  border  of  the  tongue,  in  a  young  man  aged  twenty- 
three.  In  the  ca.-^e  of  the  little  girl,  the  patch  spreail  along  the  border  of  the 
tongue  toward  the  tip,  and  gave  the  appearance,  when  the  tongue  was  protruded, 
of  hanng  developed  in  scar  tissue. 

R.\xuL.\.— Ranula,  a  term  of  douljtful  oiigin  and  meaning,  is  in  common  use 
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til  iiulicato  a  tranriku-i'iit  cystic  .•iwclliiif;  in  tlic  Hoor  of  tho  nioutli,  uiidcnu'ath 
the  iiUK'iius  nK'nil)nuu',  lu'twccn  the  tdiifnic  ami  the  incisor  teeth.  In  most  cases 
it  is  a  retention  cyst,  iocatcil  in  nuc  of  tlir  suliiinjiual  glands,  tiic  duii  nf  Hivinus, 
or  one  of  the  ducts  of  Waltlier.  It  may  lie  of  con}j;enital  orijrin,  due  to  malforma- 
tion of  the  ducts;  but  p;enerally  it  is  ac(|uire(l.  The  olxstruclion  may  he  due  to 
inllammatory  conditions,  to  subsequent  narrowinj;  produced  by  fibrous  tissue, 
or  to  the  presence  of  calculi  or  a  tumor.  Hamila  does  not  seem  to  follow  the 
inflammation  arisinj;  from  carious  teeth,  etc.  As  a  rule,  to  which  there  are  \cry 
few  excei)tions,  rauula  is  unilocular,  and  the  contents  are  ropy,  viscid,  and  clear. 
Tile  tumor  is  generally  located  on  one  side,  at  lirst  at  least;  and  if  it  extends 
across  the  median  line,  it  may  l)e  grooved  by  the  fiaiiiim.  .\  bal)y  seven  weeks 
olil  was  recently  treated  in  the  outdoor  department  of  the  Montreal  ( leneral 
Hospital  for  a  l)ilateral  double  ranula,  Wharton's  duct  being  the  seat  of  disease  on 
each  side.  That  Wharton's  duct  is  free  may  be  jiroved  by  passing  a  fine  silver- 
wire  probe  along  its  course.  The  mucous  memtirane  is  movable  over  the  swell- 
ing, and  the  vessels  are  often  conspicuous. 

Ranuhr  are  sometimes  (juite  large  and  prominent,  and  may  interfere  with 
speech  and  respiration.  In  rare  instances,  the  tumor  projects  beneath  tlie  chin. 
Traumatism  and  secondary  infection  may  leail  to  sloughing  of  the  floor  ipf  the 
mouth.  When  a  ranula  occurs  in  a  child  it  may.  if  allowed  to  remain,  jiush 
forward  and  alter  the  shape  of  the  lower  jaw  ami  leetli,  and  cause  them  to 
become  everted.  Atroph>'  of  the  gland  occuis  in  the  ehronie  foiiii  of  the 
disea.se. 

Three  dilTerent  forms  of  ranula  may  lieobserveil :  the  acute,  the  inlei-mittent, 
and  the  chronic.  In  the  acute  foiiii  the  tmnor  may  develop  very  (juickly  lium 
.sudden  ob.struction  of  the  duct.  Du  Cane  reports  the  case  of  a  man  in  whom 
bilateral  ranula  developed  suddenly  while  he  was  eating.  The  swelling  increa.sed 
until  oidy  the  under  surface  of  the  ti])  of  the  tongue  could  be  seen.  He  had 
difficulty  in  breathing.  After  the  swelling  had  been  incised  saliva  fiowc(l 
freely.     There  was  no  recuri-ence. 

In  minor  degrees  of  the  condition  the  cause  may  prove  to  be  a  jilugging  of  the 
orifice  of  the  duct  by  a  small  calculus  or  by  a  jilug  of  mucus. 

Pain  is  sometimes  an  accomiianiment  of  the  disea.se,  and  may  be  severe. 

In  the  intermittent  form  of  ranula  the  tumor  disa])pears  .spontaneously  or 
under  the  pressure  of  the  finger,  and  then  shortly  afterward  returns.  This  form 
i.s  mo.«t  ea.sily  explained  by  as.suming  that  a  small  calculus  l)locks  the  open- 
ing of  the  duct  temporarily,  and  then  drops  back,  allowing  the  saliva  to  escajji'. 

In  the  chronic  form  the  swelling  may  gradually  increa.se  or  it  may  remain 
materially  unchanged.  The  latter  liehavior  may  be  explained  in  two  ways: 
in  .some  ca.ses  there  is  probably  an  escajie  of  saliva  at  intervals,  while  in  others 
the  salivary  glantl  undergoes  such  a  degree  of  atrophy  that  there  is  but  little 
secretion. 
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Although  ranula  is  more  commonly  associated  with  the  sublingual,  a  similar 
condition  may  obtain  in  connection  with  other  glands.  If  Wharton's  duct  be 
obstructed,  the  swelling  may  occur  in  the  submaxillary  region.  Then,  again, 
the  Blandin-Nuhn  glands  underneath  the  tip  of  the  tongue  may  be  involved,  in 
which  case  the  ranula  would  be  projected  with  the  tongue.  Neumann  thinks  that 
a  cyst  may  develop  from  the  tubule  of  one  of  Bochdalek's  glands,  which  are 
connected  with  the  Ungual  duct — a  branch  of  the  upper  jjart  of  the  thyro-glossal 
duct.  The  incisive  glands,  which  he  on  the  periosteum  inuiicdiately  beneath  the 
central  incisor  teeth,  may  be  involved.  Morestin  has  demonstrated  that  pro- 
longations of  the  sublingual  glands  maj'  be  found  Ijetween  the  fibres  of  the  mylo- 
hyoid muscle.  This  fact  would  explain  the  occasional  appearance  of  sweUing 
in  the  submental  region  after  the  ranula  proper  had  been  removed. 

Diagno.'<i.'<. — Ranula  is  the  most  common  cystic  formation  that  is  found 
limited  to  the  region  of  the  frienum.  Dermoid  cysts  have  thicker  walls,  pit  on 
pressure,  and  are  not  translucent.  The  chief  distinguisliing  feature  of  a  der- 
moid cyst,  however,  is  said  to  be  adhesion  to  the  jaw  or  the  hyoid  bone.  A  lipoma 
is  different  in  color.  Lymphangiomata  and  vascular  tumors  are  seldom  limited 
to  this  region.  Cystic  hygroma  of  the  neck  may  resemble  chi'onic  ranula  or  a 
dermoid  cyst.  Tlic  diagnosis,  although  generalh-  apparent  from  the  situation 
of  the  tumor  and  its  translucency,  niay,  in  obscure  cases,  be  made  certain  only 
by  an  incision. 

Treatment. — Two  methods  of  treatment  are  to  be  commended: — The  ante- 
rior portion  of  the  sac  wall  may  be  excised,  and  the  remaintler  first  painted 
with  pure  carbolic  acid,  and  then  with  alcohol  or  a  solution  of  chloride  of  zinc  or 
nitrate  of  silver.  This  method  is  seldom,  if  ever,  followed  by  recurrence.  A 
more  ideal  method  is  to  incise  the  mucous  membrane  overlying  the  tumor,  and 
then,  liy  blunt  chssection,  to  remove  the  cyst  entirely.  Koenig  and  others  have 
advised  that  the  sublingual  gland  be  also  removed.  They  claim  that,  unless 
this  is  done,  a  bit  of  cyst  wall  is  hkely  to  remain,  and  thus  to  give  rise  to  the 
formation  of  a  fistulous  track.  This  operation  is  done  through  the  mouth  under 
cocaine  anirsthesia.  If  the  cysts  are  submental  and  connected  with  the 
lingual  portifin  of  the  thyro-glossal  iluct,  incision  beneath  the  jaw  is  recjuired,  and 
a  most  careful  dissection  of  all  the  \dsible  cyst  spaces  mil  have  to  be  matle. 
E\en  then  recurrence  is  frequent,  and  repeated  operations  are  often  necessary 
before  a  jjermanent  cure  can  be  effected.  Recurrence  in  these  cases  is  some- 
times deferred  for  months  or  even  for  a  year  or  two.  Both  the  patient  and 
tiie  operator  may  become  discouraged,  but  persistence  is  always  followed  in  the 
end  by  a  permanent  cure.  The  employment  of  setons,  of  injections  with  iodine, 
etc.,  is  unsatisfactory  and  uncertain,  and  is  not   to  be  recommended. 

Sialolithiasis — Salivary  Calculi. — Salivary  calculi  are  composed  of  |)hos- 
phate  of  lime,  with  some  carbonate  of  lime  and  organic  matter.  Klebs  and  (Jal- 
lippe  have  shown  that  tlieyaredue  to  bacterial  invasion  of  the  duct  in  which  tiiey 
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arc  IouikI.  Masses  of  hai-tcria  aic  iil'tcii  fouiKl  in  lln-  inlnidr  of  llicsr  i-iilciili 
Iiivarialily  an  iiicirasc  in  tlic  degree  of  alkalinity  and  a  diininiition  of  the  acidity 
of  the  secretion  have  preceded  the  fonuation  of  such  stones.  It  is  now  Ijcheved 
that  inflammation  of  the  duct-lining  occurs  jus  the  result  nf  the  entrance  of 
l)acteria.  and  that  swelling  of  the  mucous  memhrane.  stasis  of  llie  outllow  of 
saliva,  roughening  of  the  wall  of  the  duct,  and  finally  stone  formation  ensue. 
l-'oreign  liodies,  as  nuclei,  are  not  common,  although  hair  and  particles  of  grass 
have  been  found.  In  Alexander's  case  of  calculus  in  llie  sulmiaxillary  gland, 
with  a  histoiT  extemliiig  over  a  period  of  thiiteen  or  fourteen  years,  the  calculus 
gave  a  pure  culture  of  Ie])tolhrix,  an  organism  always  I'oiuid  in  the  mouth.  The 
pathogenesis  of  .salivary  calculi  would  then  .ipjiiar  \i>  luar  a  striking  resem- 
blance to  that  of  cholelithia.sis.  The  rescmMancc  again  appears  in  the  particu- 
lar locality  affect eil.  The  salivary  calculi,  in  the  great  majurity  <i\'  in>t;mccs, 
arc  fouml  in  the  main  duct  of  the  gland— Wharton's  or  Steno's,  — hut  al.so 
occa.sionally  in  the  fine  radicles  of  the.se  ducts  in  the  gland  ti.ssue. 

Over  (it)  per  cent  of  all  salivary  calculi,  according  to  Czygan,  Buchwald. 
and  Wienzel,  develoj)  in  Wharton's  duct,  '20  jK-r  cent  in  Steno's  duct,  and 
IS  per  ci'iit  in  the  duel  of  Hivinus.  They  have  also  hccn  niei  with  in  the 
ducts  of  the  Hlandin-Xuhn  glands.  They  vary  greatly  in  size.  In  Wharton's 
duct  they  may  he  ;i.s  .small  as  millet  seeds,  or  they  may  mea.sure  an  incii  or  an 
inch  and  a  half  in  length;  and  they  have  been  re])orted  as  weighing  as  miicii 
as  20  gm.  When  occurring  in  the  gland  sul)stance  th(\v  are  usually  ([uitc 
small,  and  may  escape  thi-ough  the  duct  from  time  to  lime.  The  Jni-gcr  ones 
are  usually  long  and  tapering  at  each  end.  The  surface  is  usually  rough.  The 
consistency  is  al.so  variable:  .sometimes  they  are  \-ery  dense  and  hard.  In  color 
thoy  are  a  grayi.sh  or  yellowi.sh-white.  Although  Hurdel  has  reported  a  case  in 
wliicli  a  salivary  calculus  was  ob.s(Tve(  I  inachild  aged  three  weeks,  thedisea.se  is 
os.sontially  one  of  middle  life,  and  more  conunon  in  men  than  in  women.  They 
often  develop  painlessly,  the  .saliva  esca])ing  around  the  calculus  or  along  a  groove 
on  its  surface.  If  secondary  infection  occurs,  with  swelling  of  the  mucous 
membrane  of  the  duct,  a  ranula  may  form.  In  other  cases  the  duel  ulcerates, 
and  perforation  may  be  followed  by  a  fistulous  opening  through  wliidi  olTeiisivc 
purulent  discharges  enter  the  mouth.  Perforation  sometimes  occui's  in  the  sul)- 
maxillary  region  beneatli  the  jaw.  The  inflanunation  around  the  duct  may 
sju-ead  along  the  floor  of  the  mouth,  and  absces,ses  m.iy  form. 

DitKinosls. — As  a  rule,  the  diagnosis  is  ea.sily  made.  The  patient  com]ihiins 
of  a  hard  lumj)  under  the  tongue  or  of  pain  and  the  fre(|Uint  escape  of  a  few 
dro|)s  of  |His — |)yorrh(ea  .■^alivalis.  The  finger  introiluccd  into  the  mouth  feels 
the  stone.  More  rarely,  the  patient  gives  a  histoiy  of  what  the  I'rench  term 
"  colique  .salivaire,"  by  which  is  meant  the  sudden  on.set  of  i)ain  and  .swelling  due 
to  the  increa.sed  secretion  of  saliva  when  taking  food.  The  sight  or  smell  of  food 
may  induce  an  attack.     The  ]n\\n  is  not  relieved  until  the  pressure  behind  the 
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stone  is  removed  by  the  escape  of  the  sahva.  These  attacks  sonietinies  recur 
with  almost  every  meal.  A  much  more  serious  difficulty  in  diagnosis  obtains  in 
certain  cases  where  the  stone  has  excited  a  more  chronic  form  of  iiifiammation, 
with  chronic  tliickening  and  infiltration  of  the  adjacent  tissues.  Under  these 
circumstances  it  may  be  impossible  to  distinguish  a  stone  with  the  finger.  Its 
presence,  howe^'er,  may  be  detected  by  the  aid  of  an  exploring  needle.  In  one 
case  of  which  I  have  knowledge  it  was  detected  by  the  u.se  of  the  Roentgen-ray. 
In  another  case  a  chronic  inflammatory  mass  such  as  I  have  just  described 
was  mistaken  for  a  malignant  growth,  and  a  portion  of  the  tongue  was  sacrificed 
bcfdrc  the  error  was  discovered.  Tlic  use  of  tlie  exploring  needle  and  a  resort 
to  a  microscopical  examination  slu/dld  prevent  a  serious  error. 

Treatment. — If  the  stone  is  distinctly  felt  in  tlie  duct,  it  may  easily  be 
removed  vmder  local  anesthesia,  through  an  incision  made  directly  over  it. 
Small  stones  maj^  sometimes  be  dislodged  by  pressure.  In  both  cases  a  mild 
antiseptic  mouth  wash  should  be  used  for  a  few  days  afterward.  Recurrence 
is  uncommon.  If  the  stone  is  felt  through  an  external  fistulous  opening,  it 
shoukl  l)e  removed  through  an  extei'nal  incision.  (See  also  p.  442  of  \o\.  V.) 
Stones  situated  in  the  substance  of  the  submaxillary  gland  are  often  best  treated 
by  extirpation  of  the  gland.  A  stone  in  the  parotid  must  be  removed  by  an 
appropriately  placed  external  incision,  care  being  taken  to  avoid  the  facial  nerve. 
A\'hen  possible,  however,  it  should  be  removed  by  way  of  the  mouth.  Stones 
have  been  successfully  removed  from  Steno's  duct  from  the  outside,  with 
suture  of  the  duct  immediately  after  the  removal.  Abscesses  should  he  opened 
and  ilrained. 

Dermoids. — Dermoid  cysts  under  the  tongue  and  lower  jaw,  as  elsewiiere, 
are  distinguished  by  their  lining  membrane,  which  is  composed  of  stratified 
epithelium,  and  by  a  capsule  of  fibrous  ti.s.sue,  inflammatory  in  origin.  The 
contents  are  sebaceous  matter,  sebaceous  glands,  and  sometimes  hair,  genei-ally 
of  a  downy  character.  They  may  have  an  odor  of  fatty  acids.  These  cysts 
originate  early  in  fa?tal  hfe,  at  the  [leriod  when  the  epiderm  and  endoderm  are 
being  separated  by  the  mesoblast.  They  are  tluis  distinct  in  origin,  as  well  as  in 
other  characteristics,  from  cysts  due  tocUlatation  of  thethyro-glossal  duct,  with 
which  they  were  at  one  time  confounded.  Although  not  infrequently  noticed 
for  the  fir.st  time  in  adult  life,  they  are  always  congenital  in  origin.  Dermoid 
cysts  may  remain  latent  for  years.  They  are  sometimes  noticed  at  or  .^^oon  after 
liirth,  the  cyst  being  felt  as  a  small  lump  or  nodule.  This  form  of  cyst  may 
have  jjcriods  of  increase  followed  by  years  of  quiescence. 

As  a  rule,  dermoid  cysts  are  situated  in  the  median  line,  and  are  attached 
either  to  the  genial  tubercles  of  the  lower  jaw  or  to  the  hyoid  bone  by  a  fii>rous 
band.  In  other  cases  there  is  no  such  attachment,  and  they  may  be  placed 
somewhat  laterally.  They  generally  lie  lietween  tlie  geniohyoglossi  muscles, 
occasionally  extending  deejily  into  the  muscles  and  ai)i)earing  in  the  epiglottic 
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to  in  speaking  of  ranula.  i  I'ajie  I'oU.  i  Ui- 
moids  are  easily  palpatedthroiifih  the  mouth 
orheiieath  the  jaw.  Themucous  memliraiic 
and  intefiumeiit  are  normal  in  a]ipi'araiicc, 
and  movable  over  the  cyst.  Fluctuation 
is  present,  and  a  characteristic  sijin  which 
i.s  often  jiresent  is  ]iittiii^  on  ])ressurc. 
(F'ifi;.  L'JC).)  The  <;rowth  of  tlu'  cy>t  is  al- 
ways slow.  According  to  Roland,  in  50  cases  it  \va.s  seen  4  times  in  children 
under  five  years,  4  times  in  those  under  fifteen,  27  times  in  individuals  be- 
tween the  age.s  of  fifteen  and  twenty-fi\e.  ami  twice  at  the  agi' of  fifty. 

Trealnient. — There  is  only  one  .satisfactory  way  of  treating  dermoid  cysts, 
and  that  is  to  remove  them.  This  may  be  done  in  many  cases  by  approaching 
the  cyst  thiough  the  mouth.  An  incision  is  made  through  the  mucous  membrane, 
and  the  cyst  can  then  be  emicleated  by  blunt  di.ssection.  A  Ijand  of  attachment 
to  the  lower  jaw  may  re(iuire  division.  The  advantages  of  this  method  are  that  it 
may  often  be  carried  out  under  local  ana-.sthesia.  and  that  no  visible  .scar  remains. 
Infection  of  the  space  is  almost  certain  to  follow,  ami  may  delay  convalescence. 
Many  surgeons  jirefer  to  make  an  incision  through  the  skin,  between  the  lower 
jaw  and  the  hyoid  bone,  and  then  to  reach  the  .^ae  by  separating  the  geniohyoid 
mu.scles.  A  band  attaching  the  cyst  to  the  lower  jaw  in  the  neighborhooil  of  the 
genial  tubercles,  or  one  attaching  it  to  the  hyoid  bone,  may  rivjuire  division: 
otherwise  the  cyst  is  removed  by  blunt  dissection.  The  operation  is  somewhat 
facilitated  by  allowing  part  of  the  sac  content.s  to  e.scapc.  It  is  more  ditiicult  to 
remove  the  sac  if  there  has  been  nmch  inflannnatory  action  around  it .  The  liead 
space  remaining  can  be  obliterated  by  buried  sutures  of  fine  catgut,  or  a  gauze 
ilrain  may  be  left  in  place  for  forty-eight  hours.  Dermoid  fistula-  require  exci.sion. 
Teratoid  Tiunors. — Teratoid  tumors,  the  origin  of  which  is  still  under 
discussion,  have  been  observed  attached  to  the  vault  of  the  pharynx  near  the 
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A.  — Epithrlionm  of  the  lip  of  llir  InnRiif,  siiiil  l<>  Im-  of  only  two  works'  duration.  It  occurrnl 
in  a  man  thirty-six  yearn  of  ago.  .\.s  n'Rarils  tho  .situation  iiml  nppraranrr  of  ttio  lesion  it  brarH  a  ilosn 
n-srmblanrr  to  a  primary  .syphilitir  losion.  Thi-  patirnl's  inollii-r  died  of  ciircinonia  of  llio  stomacli  iil 
tlic  ap"  of  sovcnty-five. 

R  — Double  Kii.iula  of  Wharton's  duct. 


•  Platrs  XXXVII,  XX.XVIII,  and  X.XXIX,  hcloneinc  to  the  artirip  on  Disfa.sos  of  thi>  .laws,  will 
be  found  at  thr  I'nd  of  this  vr>lurnr.  This  rhari^n  wa.^  found  nccr.ssary  in  ordfr  to  avoid  a  serious 
delay  in  thr  publiration  of  thr  \'olunir.  Thpsr  iiiM't  platrs  an'  printed  at  a  murh  earlier  date  than 
the  text  wliieli  they  aeeompany.  and  it  is  Iherrfore  impraetieable  to  give  them  new  numbers  if  after- 
ward it  should  bo  decided  to  change  the  order  of  the  articles. — The   Ecitors. 
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Epithelioma  of  the  Tip  of  the  Tongue 
(Dr.  Armstrong) 


Double  Ranula  of  Wharton's  Duct 
(Dr.  Armstrong) 
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openings  of  the  Eustachian  tubes,  to  the  palatal  arches,  the  tonsils,  and  the  hard 
palate.  Xiemczyk  has  collected  reports  of  twenty  cases.  The  tumors  are  small  and 
are  characterized  by  their  epidermoid  covering.  While  they  are  composed  largely 
of  fat,  they  may  also  contain  bits  of  cartilage,  bone,  and  striated  nmscle  fibres. 
Till  y  srliloin  cause  any  trouble  unless  situated  near  the  epiglottis,  in  which  situa- 
tion tiie>-  may  irritate  the  posterior  ]iharyngeal  wall,  inducing  a  flistressing 
cougii  (U-  nausea  and  retching.  If  the  tuiiioi'  is  pedunculated,  tlie  [jedicle  may  be 
tied  anil  the  tumor  snipped  off:  if  it  is  se.'^sile  and  causes  inconvenience,  it  may 
be  enucleated. 

Malignant  New-Growths. — C.\rcino.m.\. — Cancer  of  the  tongue  is  a  most 
maligiiaiit  foriii  of  disease.  Senn  and  others  would  apply  the  term"  cpithehoma" 
to  benign  cases  only;  yet,  in  the  words  of  Ortli,  "the  characteristic  and  dis- 
tinguishing feature  of  cancer  cells  is  that  they  are  none  other  than  epithelial 
cells.  They  are  epithelial  cells,  not  only  in  accordance  with  their  structure, 
with  respect  to  the  nature  of  their  protoplasm  and  nuclei,  and  as  regards  their 
biological  acti^^ties,  but  also  in  accordance  with  their  origin.  A  connective-tis- 
sue (ill  can  never  be  transformed  into  an  epithelial  cell,  nor  vice versd ." 

Epithelioma  of  the  tongue  may  be  said  to  be  always  of  the  scjuamous  variety, 
although  Steiner  has  reported  one  composed  of  cylindrical  cells.  (Plate  XL,  A; 
Plate  XLT.)  The  influences  which  change  a  jjenign  epithelial  cell  into  a  cancer 
cell  are  not  known.  That  continued  irritation  and  malnutrition  are  predisposing 
influences  can  hardly  be  doubted.  That  there  is  a  parasitic  cause  is  not  proven. 
To  i)i-ove  this,  one  must  find  a  germ  which,  injected  in  pure  culture  into  a 
part,  will  produce  cancer;  and  such  a  germ  has  not  yet  been  discovered.  The 
predisposing  influences  of  continued  irritation  should  be  keenly  appreciated  b}' 
the  profession  and  the  pubHc.  A  good  dentist  can  become  a  pubUc  benefactor 
by  removing  sharp  corners  of  teeth  and  by  filling  up  holes  in  which  food  ma\-  col- 
lect and  give  rise  to  irritating  substances  and  gases.  I  feel  satisfied  that  I  have 
seen  several  cases  of  lingual  cancer  that  owed  tlirir  existence,  in  part  at  least,  to 
an  unhealthy  condition  of  the  mouth  and  teeth. 

,\nother  evidence  of  the  fruitful  influence  of  various  irritations  in  the  etiology 
of  malignant  disease  is  afforded  by  the  fact  that  carcinoma  is  relatively  more 
frequent  in  men  than  in  women.  Kuemmel,  who  writes  on  this  subject  in 
von  Bergmann's  "System  of  Practical  Surgery,"  states  that,  of  1,000  women 
affected  with  cancer  there  were  only  13  in  whom  the  lips,  oral  cavity,  and 
tongue  were  the  [larts  involved,  while  in  243  the  mammse  were  the  seats  of  the 
disease.  In  S  of  these  13  cases  the  eancer  was  found  on  the  lips,  in  3  on  the 
tongue,  and  in  2  in  other  parts  of  the  mouth.  Of  1,000  cases  of  cancer  in  the 
male  sex,  there  were  HI  in  which  the  oral  cavity  was  involvetl— 77  on  the 
lips,  21  on  the  tongue,  and  13  on  other  i)arts  of  the  oral  nuicosa. 

It  is  not  yet  conclusively  proven  that  cancer  is  more  common  than  formerly. 
"  There  is  nothing  in  the  statistical  investigations  of  the  Imperial  Cancer  Re- 
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st-airli  Fuiul  wliicli  points  to  an  lu-tual  increase  in  llic  dcalli-iate  fmrn  cancer"; 
altliougli  Barker  lias  published  (i};ures  tliat  wonid  seem  to  show  that  in  linjiland, 
(lurinf!;  tlie  years  1S72-1SS1,  tiie  nunii)er  of  cases  of  cancer  of  the  lon<;ue  had 
increas-d  from  •_'()  ])er  1,()(H)  to  115  per  I, (KM). 

W'iiile  any  part  of  tlie  tongue  may  l)e  the  >ial  of  caneer.  I  hr  liorders  and 
anterior  liaif  are  more  frequently  involved  llian  tlic  dnisuni,  under  suifarc,  nr 
the  base  i)eliind  the  W     (Plate  XLII,   Fi<c.  I.i 

Precancerous  Condilions. — That  tlierc  aic  precancerous  conditions  is  now 
generally  admitted.  The  imjiortance  of  recognizing  tliese  is  only  lieginning 
to  he  fully  a|)preciated.  .Mr.  .lacolison  mentions  as  |>recancenius  conditions 
the  Imld  tongue  (the  result  of  chronic  ;;lo.ssitis,  with  destruction  of  the  jirotective 
papilla'),  ulcers,  cracks,  fissures,  leucoplakia.  warts,  and  old  persistent  glo.ssitis, 
with  numerous  sulci  and  chronic  enlargement  of  the  organ.  Cnntinuid  iiritalion 
of  these  lesions  is  almost  certain  to  li-ad  to  cancer,  .lust  when  liic  cliangi 
takes  place  may  he  dillicull  oi-  itii|)ossilile  lo  determine.  l>ut  the  inijinrlance  of 
removing  the  ii-rilation  of  jagged  teeth  and  of  avoiding  the  use  of  tobacco 
caimot  be  overestimated.  Of  the  different  jjrecancerous  conditions  the  most 
suggestive  is  a  patch  of  leucojjlakia  with  softening  in  the  centre  and  warty 
outgrowths.  This  combination  of  conditions  is  an  almost  certain  indication  of 
the  ingrowth  of  the  epithelium  between  liic  papilhe  and  of  the  actual  begiiuiiiig 
of  cancer.  .\  iietli'r  tmderslandingof  tlie  natuicand  ini|)ortancc  of  these  pri'cati- 
cer'ous  condilions  should  lead  to  t  he  adoption  of  rHVcti\i'  picxent  ixc  measures. 

If  cancer  is  |)i-imarily  a  local  disease. — and  pathologists  are  fairly  well  agreed 
that  it  is, — and  if  in  a  very  considerable  percentage  of  ca.'^es  there  is  a  precan- 
cerous stage,  we  surely  should  l)e  able  to  reduce  the  mortality  caused  by  eani-er  of 
the  tongue,  and  also  to  lessen  the  nunibei-  of  cases. 

Etiology. — Se.\. — Although  cancer  of  liic  tongue  is  more  frei|ueiit  in  nien  than 
in  women,  it  is  doubtful  if  sex  has  ;uiy  inlluence  in  its  determination.  The 
precancerous  condilions  |)red()minate  in  men.  Tliis  is  generally,  and  iirol)alily 
correctly,  attributed  to  their  more  coimnon  use  of  highly  seasoned  and  irri- 
tating foods,  strong  alcoholic  drinks,  and  tol)acco.  and  also  to  the  fact  liiat 
they  more  connnonly  exhibit  evidence  of  oral  ^ypili]is.  DilTercnt  groups  of 
cases  give  widely  different  percentages  of  men  and  women.  If  one  istimatcs 
that  woinen  furni.*<h  ten  |)er  cent  of  the  total  inunbei-  of  cases  of  c;incer  of  the 
tongue,  this  estimate  will  i)robably  be  approximately  coirect.  Tiie  preponder- 
ance of  carcinoma  of  the  mouth  in  men  is  amazing.  In  a  (dlliction  of  207  cases, 
194  were  in  men  and  1.3  in  women,  or  1.5  to  1,  or  men  94  per  cent,  women  (i  i>cr 
cent.  Among  7  cases  of  cancer  of  the  soft  palate.  '.V.]  of  the  tonsil,  anil  14  of  tiir 
pharynx,  there  was  not  one  in  which  the  patient  was  a  female. 

Age. — Cancer  is  e.>;sentially  a  disea.-<e  of  old  tissues.  Tlu'  Imiicrial  Cancej- 
Research  Fund  has  shown  "  that,  both  for  carcinoma  and  sarcoma,  increa.sed  fre- 
(lUeiicy  is  manifested  as  life  advances."     This  is  a  law  common  to  all  mammals. 
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Early  Epithelioma  Under  the  Left  Border  of  the  Tongue.  Appearing  as  a  Fissure 
With  Pale  Hard  Borders  and  an  Indurated  Base.     (Dr.  Armstrong) 
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wliether  they  are  short-lived  or  long-lived.  Even  in  the  short-li\-cd  ciiorion 
"epithelioma  appears  at  an  interval  after  fertilization  which  correspond.s  toit.s 
senile  stage  of  proliferation."  It  occurs  in  the  castrated  and  s])aycd  animals  at 
the  same  age  as  in  entire  animals. 

Cancer  of  the  tongue  is  much  more  conunon  after  than  hcforc  fifty.  The 
greater  nmnber  of  ca.ses  occur  between  forty-five  and  sixt5\  Old  age  is  not  ex- 
empt. Striking  exceptions  are  occasionally  seen.  Thus,  Butlin  lias  reported  a 
case  ill  a  man  aged  twenty-four  years,  Hutchinson  one  in  a  girl  ninctci'ii : 
\'ariat  has  reported  a  case  of  ejnthelioma  of  the  tongue  in  a  l)(iy  aged  cIcnch, 
Sigcl  one  in  a  boy  aged  six,  and  Welier  one  in  a  man  of  one  hunch-cd.  1 
have  seen  a  typical  epithelioma  on  the  ti])  of  the  tongue  in  a  man  aged  thirt}'- 
six:  his  niotiier  died  of  eanc<'r  of  llie  stdmach.  In  these  early  cases  there  is 
])n)l)aljly,  as  Spencer  and  liutlin  remark,  a  strong  tendency  toward  the  disease, 
hereditary  or  otherwise. 

Social  Status. — Cancer  of  the  tongue  is  no  respecter  of  persons.  Tlie  pimr  are 
careless  of  their  teeth.  They  A-isit  tiie  dentist  only  when  they  ha\'e  tiie  tnoth- 
aciie.  Their  mouths  are  often  in  a  mcist  unwholesome  state.  In  ailditidu,  they 
often  smoke  short  hot  pipes  at  all  convenient  seasons,  and  perhaps  chew  tobacco 
as  well.  Not  infrecjuently  they  suffer  from  neglected  oral  syphilitic  lesions. 
The  wealthy  as  a  class  eat  and  drink  too  much,  take  too  little  exercise,  suffer  from 
\-arious  forms  of  indigestion,  and  have  a  fiu'red  tongue  in  which  micro-organisms 
flourish. 

l']xciting  Causes. — We  do  not  know  the  cause  of  cancer.  The  pai'asitic  the- 
oi-y  is  not  proven.  Gaylord  and  others  lia\"e  transplanted  cancer  in  mice,  and 
Sticker'"  has  had  some  success  in  transplanting  cancer  of  the  generative  organs 
of  the  dog;  yet  this  does  not  prove  that  parasites  are  the  infective  agents. 

"The  process  liy  which  growing  cancer  cells  are  transferred  to  a  new  in- 
diviilual  is  easily  distinguishable,  and  fundamentally  (hfferent  from  all  the  known 
|ii'ocesses  of  infection.  (Imperial  Cancer  Research  Fund.)  Acute  ti'auma  is 
seldom  assigneil  as  a  cause  of  cancer  of  the  tongue,  but  chronic  irritation  fre- 
([uently  repeated,  such  as  that  which  is  supplied  by  the  ragged  edge  of  a 
tooth,  is  apparently  an  etiological  factor  in  many  cases.  It  was  obser\-ed  by 
liopke  Hve  times  in  sixteen  cases  of  cancer  of  the  tongue."  On  the  other  hand, 
cancer  does  not  appear  on  every  tongue  that  is  irritated  by  a  .jagged  tooth. 
These  ii-i'itations  would  seem  rather  to  be  exciting  causes,  in  presence  ot  other 
unknown  and  predisposing  conditions,  in  much  the  same  manner  as  we  too  often 
see  small  neoplasms  stimulated  to  activity  by  the  application  of  caustics.  A 
history  of  heredity  is  obtained  in  only  a  minority  of  the  cases.  In  210  cases  of 
carcinoma  of  tlie  tongue  collected  by  Meller'"''  from  the  reports  of  various  authors, 
there  was  a  history  of  heredity  in  27.  or  nearly  l".  i>er  cent.  One  must  vv- 
inember  here,  however,  that  most  hospital  patients  are  woefully  ignorant  of 
their  medical   family  historj'. 
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A  |)ri'<lis|)o.<iiif;  cause  wduM  seem  to  l>c  some  altcrcil  nutrition,  sonic  lessened 
resisting  ]Hi\vcr  of  the  invaded  tissue. 

That  sypliiiis  is  a  cause  of  cancer  is  no  ionfjer  believed,  except  in  so  far  as  it 
lowci-s  the  vitality  of  the  i)art,  and  favors  the  occurrence  of  ulcers,  scars,  and 
patches  of  leuconia.  Probably  rheumatism  and  jjout  may  ait  in  a  similar 
fa-shion.  There  is  little  doubt  that  the  use  of  tobacco  (either  smokirii;  or  chew- 
ing) is  a  connnon  cause  of  local  conditions  that  i)redispose  to  caMcer:  and,  wiien 
once  a  cancer  is  started,  this  use  of  toliacco  serves  as  a  daily  stinuilant  to  more 
rapid  growth.  Whitehead  found  sixty-one  smokers  among  one  hundred  and  four 
persons  with  cancer  of  the  tongue.  I  iiave  recently  removed  an  epithelioma 
from  the  upper  li|)  of  a  man,  seventy-five  years  of  age,  whose  occujjation  for 
yeai-s  had  been  that  of  mixing  a  i)opular  baking  i)owder.  Tliis  |)atient  attribiitid 
the  development  of  the  new-growth  to  tlie  ii-ritation  of  the  soda.  lie  Mc\cr 
smoked  much. 

Course  oj  the  Disease. — The  cancerous  growtii  may  begin  in  the  superficial 
epithelium  or  in  the  nnicous  glands,  particularly  those  in  the  region  of  the  floor 
of  the  mouth.  Tiius.  from  their  origin,  we  may  di\ide  tlie  cases  of  cancer  into 
the  suiH-rficial  and  the  deep.  This  division,  however,  is  po.ssible  clinically  only  in 
the  earliest  stage.  Later  on,  wlim  tlie  ma.<s  a.ssumes  some  size,  and  the  imlura- 
tions  become  wiiles|)read,  it  is  (juite  impossible  to  .say — unless  from  the  patient  s 
hi.story  of  the  on.set — whether  it  began  on  the  surface  or  in  the  sub.stance  of  the 
tongue.  The  preilisposing  surface  lesions  already'  mentioned  (ulcer,  fi.ssure,  wail . 
or  leucoplakia  patch)  maj*  remain  in  an  indolent  state  for  some  time,  and  at 
first  arc  almost ccrtainl)' non-cancerous:  at  hast  this  istiueiii  many  cases.  The 
warty  outgrowth  is  the  most  important  and  most  fretjuent  precancerous  lesion : 
and,  if  not  removed  or  destroyed,  it  will  certainly  become  cancerous,  if  it  is  nut 
really  cancerous  from  the  first.  The  early  changes  indicative  of  beginning  malig- 
nancy are  sui)erficial  ulceration,  hardening  of  the  borders,  and  induration  of  the 
base:  the  most  important  of  the.se  changes  being  the  influiatinn.  If  tlic  caiiicr 
begins  in  a  nmcous  gland,  a  nodule  is  the  first  pali)able  and  visil)ic  sign.  This 
may  be  felt  in  the  substance  of  the  tongue  or  underneath,  in  the  floor  of  the 
mouth.  It  resembles  a  gunnna.  It  is  in  these  eases  that  the  cancer  is  at  first 
covered  by  nf)rmal  mucous  membrane.  After  a  period  ofapi)arent  latency,  the 
di.sea.se  advances,  more  ti.s.sue  is  invaded,  ulceration  deepens  and  spreads,  indu- 
ration increa.ses,  the  tongue  becomes  fixed,  the  discharges  are  offensive,  and  the 
lymph  nodes  ai'e  enlarged.  In  the  dee|)  nodular  form  the  overlying  mucosa  is 
destroyed,  and  an  ulcer,  or,  very  commonly,  a  fungating  mass  apjiears.  When 
the  destruction  of  tissue  is  considerable,  in  either  the  superficial  or  the  nodular 
fonn,  a  crater-like  ulcer  may  result. 

In  cases  of  long-standing  supeificial  glossitis,  due  to  .syphilis  and  perhajis  in 
some  degree  to  tobacco,  the  epitheliomatous  ulceration — the  .so-called  "diffuse 
epithelioma" — h.as  been  observed  over  a  large  part  of  the  surface  of  thcdorsum. 


EXPLANATION   OF   IM.ATK   XI.II 

Fici.  1. — Fungiform  Carcinoma  on  the  Side  of  the  Tongue  ami  Inviilving  the  I'loiir  of  tlic  Moiitli. 

Fill.  2. — TiiIhtouIouh  fleer  on  the  Side  of  the  Tongue  near  the  Tip.     Note  the  clean-cut  edges  of 
a  brighter  red  than  that  of  the  surrounding  mucous  membrane. 
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Plate  xlii 


Carcinoma  and  Tuberculous  Ulceration  of  the  Tongue 

(Dr.  ARMSTRONG'S  Gases^ 
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Cases  havo  been  rei)orte(l  in  wliieh  tliere  were  two  distinct  patches  of  epithelioma 
on  the  tongue  witli  an  intervening  area  of  healthy  tissue. 

The  natural  historj'  of  cancer  of  the  tongue,  when  left  entirely  untreated, 
varies  somewhat  according  to  the  situation  of  the  initial  lesion.  When  it  is 
seated  far  Ijack,  the  ])illai-s  of  the  fauces  and  the  tonsils  hccomc  involved,  and 
the  disease  extends  t(j  the  lymphatics  and  the  ])arotid.  The  epiglottis  and 
larynx  may  lie  inwaded.  When  the  lesion  is  seated  farther  forward,  the  floor  of 
the  mouth,  the  lower  jaw,  and  the  submaxillary  region  sutler  most.  The  h'rnph 
nodes  as  far  down  as  the  chuicle  attain  considerable  size,  and  sometimes  break 
down,  leaving  deep  excavations  filled  with  necrotic,  foul-smelling  tissue  which  is 
prone  to  bleed.  The  involvement  of  the  lingual  nerve  causes  extreme  suffering, 
the  [jain  extending  to  the  ear.*  Hemorrhage  is  of  rather  frequent  occurrence ;  it 
is  often  alarming,  and  sometimes  proves  fatal.  The  duration  of  thedisease,  in  this 
case,  was  fourteen  months — a  rather  longer  period,  I  think,  than  the  average. 
The  limits  are  not  less  than  five  months  and  not  more  than  eighteen  months. 

Locally,  cancer  of  the  tongue,  like  cancer  of  the  breast,  varies  in  accordance 
with  the  relative  proportions  of  fibrous  tissue  and  cells.  The  tumor  is  some- 
times extremely  hard  and  contracted  like  scirrhus,  while  in  other  cases  it  is 
softer  and  of  greater  bulk.  The  determining  cause  of  these  varying  conditions 
has  not  yet  been  ascertained.  The  suffering,  in  the  late  stages  of  the  tlisease,  is 
extreme.  In  the  course  of  time  the  tongue  becomes  so  fixed  that  articulation 
is  (Ufficult,  indistinct,  and  painful;  salivation  is  profuse  and  constant:  and 
mastication  is  impossible  because  the  bolus  of  food  cannot  be  controlled.  Any 
but  the  blandest  of  foods  causes  distress.  In  addition  to  this  pain  and  misery, 
the  patients  become  weak  and  thin  from  lack  of  sufficient  nourishment.  Sleep 
is  disturbed  and  unrefreshing.  The  foul-smelling  discharges  render  him  obnox- 
ious to  himself  and  his  family.  Death  is  due  to  exhaustion,  sometimes  merci- 
fully hastened  by  hemorrhage  or  a  friendly  pneumonia.     (Fig.  227.) 

Involvement  of  the  Lymph  Nodes. — The  researches  of  Kuettner  and  othem 
have  demonstrated  that  the  lymphatic  system  of  the  entire  tongue  may  be  in- 
injected  from  any  one  section  of  the  organ.  Clinically  it  would  appear  that  the 
flow  from  each  half  is  toward  the  cervical  lymph  nodes  of  that  side,  and  that  the 
nodes  of  the  opposite  side  of  the  neck  are  involved  oidy  when  the  disease  ap- 
proaches the  median  line  of  the  tongue.  In  some  instances  both  sides  arc 
affected,  or  only  the  side  opposite  to  that  on  which  the  disease  is  located.  Me- 
tastases to  the  lymph  nodes  always  occur  sooner  or  later.  The  nodes  first  to  be 
infected  are  those  nearest  to  the  disease — the  sublingual.  tlu>  submaxillary, 
the  submental,  and    the  carotid,  which    latter  node    is  situated   at   the  ilivi- 

*In  one  ca.se  where  the  patient  refused  an  operation,  the  facial  nerve  wa.-;  partly  paralyzed, 
and  the  pupil  on  the  side  of  the  disease  became  smaller  than  the  other,  from  involvement  of 
the  sympathetic.  The  lymph  nodes  were  found  to  be  enlarged  as  far  down  a.*  the  clavicle. 
Largely  as  the  result  of  the  toxa-mia,  the  patient  became  irritable  and  at  times  alnKwt  maniacal. 
During  the  last  week  of  his  life  he  was  delirious;  he  gradually  became  drowsy  and  died  comatose. 
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sion  of  tin-  coimium  caiotiil.  Tlicii,  ut'ttT  tlu'so,  the  nodes  wliicli  extend  like 
II  cliain  down  to  tlie  elavicle  and  up  to  the  base  of  tlie  skull  are  involved 
one  after  tin'  other.  Tlie  .-ulnnaxillarv  and  suhliufrual  salivary  glands  are  in- 
volved liy  direct  (Mention,  the  former  often  from  the  lymphatics  contaiiieil 
within  its  capsule.  There  may  l)e  a  simiile  intlammalmy  enlai'^ement  of  the 
sulimaxillarv  .-alivarv  'iland  from  pressure  "\   ihr  L'rnuih  upon  il>  duct,  as  in 


Fig.  227.-  UlMstral.'^  tli.'  I'.ri:il<inc  Down  of  tl,f  Siil>ma\ill:ir\-  f;i:,.i.|  in  n  r.M^c  nf  ri.rciiKinia  of 
the  Tongue  tliiit  Wa.s  never  Subjc-cUiI  to  Opcraiion.  Tlie  .>loii)?liing  lavem-llUi-  iilr.  ration  is  well 
Hliown.     (Original. ) 


Butlin's  and  Hloodgood's  eases  of  sarcoma  of  the  tongue.  The  dale  of  the  en- 
largement of  the  lymph  nodes  varies.  .\s  a  rule,  it  occurs  eailw  williiii  a  few 
weeks:  hut  there  is  evidence  to  show  that  occasionally  it  takes  |j|acc  lalir,  only 
after  the  lap.se  of  a  few  months.  The  early  enlargement  is  probably  ilue  to 
nietastase.*!.  The  hygiene  of  the  mouth  is  more  seriously  impaire<l  later  on, 
and  then  ])OS-;ibly  the  enlargement  of  some  of  the  lymph  nodes  may  be  due 
to  the  infection  resulting  from  t]n<  condition  of  the  mouth.     The  differentia- 
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tion  between  an  inflamed  and  a  malignant  iym])li  node  can  l)e  made  with 
certainty  only  by  examining  small  portions  of  tiie  node  with  the  mieroseope. 
r^xperience  has  abundantly  proved  that,  for  diagnostic  ]iurposes  as  well  as 
at  the  operating-table,  all  tlie  enlarged  lynii)h  nodes  should  be  considered 
cancerous. 

Metastases. — Metastases  to  distant  pai'ts  are  not  common  in  cancel-  of  the 
tongue,  although  in  rare  instances  they  lia\'e  been  found  in  the  li\-er,  the  hings, 
ventricles  of  the  heart,  mediastinum,  stei'num.  and  skin.  X'arious  reasons  for 
this  have  been  given.  Patients  with  cancel'  of  tlie  tongue  do  not  live  long, 
and  so  there  is  scarcely  time  for  the  occiii-reiice  of  metastases:  then,  l)esides, 
tlie  cancer  cells  travelling  by  way  of  the  lymphatics  are  generally  stojjped 
l)y  tlie  numerous  lymph  nodes,  and  it  is  not  certain  that  squamous  cancer  cells 
lend  themselves  to  grafting.  It  is  now  taugiit  that  cancer  spreads  byway  of 
the  blood  stream  more  fi'ei|ueiitly  than  has  hitherto  l)een  recognized:  i)Ut 
clinically  the  evidence  points  rather  to  dissemination  by  way  of  the  lymj)!! 
vessels.  It  is  a  possibility  that  the  cancer  cells  are  destroyed  after  entering  the 
blood  stream.  In  one  case  of  cancer  of  the  left  breast,  wiiere  operatimi  was 
refused,  there  developed  symptoms  which,  in  my  opinion,  ;:s  well  as  in  that  of 
my  consultants,  jjointed  quite  clearly  to  a  neoplasm  in  the  right  brain.  Un- 
fortunately, an  autopsy  could  not  beol)tained. 

Exten.sion  by  Way  of  Muscular  Fibres. — In  consitlering  the  spread  of  cancer 
of  the  tongue,  investigators  have  not  iiiven  enough  attention  to  metastases  l.)y 
way  of  the  lymphatics,  and  certainly  much  too  little  to  the  spreajl  of  the  (li.'<- 
ease  into  the  extrinsic  nuiscles  of  the  tongue.  This  has  been  clearly  demon- 
strated l)y  Cheatle.'^  The  hyoglossus  lies  immediately  beneath  the  mucous 
membrane  on  the  dorsal  surface  of  the  tongue,  over  the  whole  of  its  anterior 
two-thirds,  and  is  commonly  invaded  when  the  cancer  begins  on  the  Ijorder. 
In  advanced  cases  this  muscle  is  extensively  invaded.  The  disease  also  extends 
to  the  genio-glossal  fibres  of  the  geiiio-hyoglo,ssus  on  the  .'^anie  side  as  that 
affected  by  the  primary  lesion.  In  rare  cases  the  genio-glossal  fibres  of  tin- 
opposite  side  mayl)c  invaded.  The  lingual  muscle  may  contain  secondary  can- 
cerous deposits  near  its  attachment  to  the  hyoid  bone.  The  styloglossus  is  also 
coninionly  invoh'ed. 

''The  primary  growth  spreads  in  the  muscles  rather  than  in  the  fascial  planes 
which  sej)arate  them.  The  secondary  deposits  occur  in  the  muscles  and  the 
fascial  planes."  (Cheatle.)  The  same  authority  points  out  that  tlieiv  is  no 
mechanical  reason  why  there  should  bi'  liiiiitatioii>  at  the  median  line.  The 
median  raphe  does  not  extend  to  the  iiiucons  membi-ane.  and  at  the  surface  the 
communication  between  the  lymphatics  of  the  two  sides  of  the  mucous  mem- 
brane is  very  free  across  the  middle  line.  He  thinks  that  the  limitation  at  the 
median  line  and  the  freedom  from  invohenieiit  of  the  tij)  are  due  to  lack  of  normal 
innervation,  and  that  the  disease  is  at  least  temporarily  arrested  at  neighboring 
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ncrvi' areas.  Tlic  jioints  of  coiiicitli'iicc  in  cancer,  li'ncodernia,  ami  sclcnulcinia 
noted  by  C'heatle  are  certainly  striking,  and  can  hardly  l)e  fortnitous. 

White's^"  investigation  supports  the  view  that  carcinoma  cells  reach  tiie 
muscles  throufih  the  lym])hatic  vessels  supi)lyin{;  these  structures,  since  the  lyni- 
jihatic  vessels  so  involved  are  usually  localize<l  in  the  connective  tissue  lictwccn 
the  muscle  fasciculi.  The  orifjinal  meta.sta.<is  first  .>itarls  its  <;r(i\viii  Inun  tiiis 
situation.  The  .sarcopla.sma  seems  to  offer  a  comparatively  weak  n>i,-t;uiic  lo 
thecarcinoma.  and  |iermitsa  rapiil  advance  in  a  lonjiitudinal  diicction:  whereius 
the  .-iarcoh-mtna  otters  a  comparatively  hijih  resistance  to  the  carcinoma.  White 
could  find  no  evidence  to  support  the  view  that  carcinoma  cells  are  carried 
dire<-tly  to  thesarcoi>la.<ma  throufih  openinjrs  normally  jirescnt  in  the.sarcolcmnia. 
When  hundles  coiiiaininfr  isolated  epillielial  cells  were  fdunij,  ii  was  always 
jjo.ssihle  to  trace  these  cells  to  a  point  where  the  bundle  was  lost  in  dense  car- 
cinomatous growth;  that  is  to  say,  no  i.slands  of  carcinomatous  cells  were  found 
isolated  from  the  main  fri-owth.  The  flooi-  <if  the  inoulli  is  inxoheij  in  one- 
third  of  the  ca.'^es. 

Dinf/nosis. — Cancer  of  the  tongue  lias  certain  well-defini  d  characteristics 
by  which  it  may  be  recognizeil.  The  delays  and  eirors  in  diagnosis  are  more 
fre(|uently  due  to  carelessness  in  obscrxalion  than  to  ignorance  of  the  features 
which  characterize  the  di.sease.  A  fissure,  wart,  or  ulrei-.  oi-  a  nodular  ina.ss 
that  is  located  on  the  border  of  the  tongue  or  on  t  lie  ll<inr  of  the  mouth,  that  has 
an  indiM'ated  base  and  hard  borders,  that  is  painful,  lender  to  the  touch,  and 
sensitive  to  irritating  foods  and  tobacco  fmnes,  tliat  isnmreoi-  less  innno\ai)le.  ami 
that  is  accompanied  by  .salivation  and  l)y  enlarged  lymph  nodes,  is  almost  certain 
to  be  malignant  if  it  is  observed  in  a  man  of  forty  or  (i\-er.  (Fig.  "Jl's. '  It  is  of 
vital  importance  to  our  patients  that  we  recognize  the  tiiie  natmc  of  the  lesion, 
if  possible,  in  its  incipient  or  i)recancerous  stage.  It  may  be  confounded  with 
a  .simple  ulcer  or  wart,  a  tuberculous  ulcer,  a  .syphilitic  lesion,  an  ulcerating 
sarcoma,  or  a  manifestation  of  actinomycosis. 

A  .simple  ulcer  often  has  an  obvious  cau.'^e,  and  heals  in  t  hree  or  four  days  alter 
the  cau.se  is  removed.  If  it  does  not  owe  its  origin  to  an  injury  inliicled  fmm 
without  or  to  a  burn,  we  may  .suspect  that  it  has  been  caiiseil  by  the  jagged  point 
of  a  tooth.  In  one  instance  I  found  a  distinct  wart  on  the  side  of  the  tongue 
opposite  to  a  sharp  comer  fif  a  broken  molar.  It  was  movable  and,  in  four  days 
after  the  tooth  was  extracted,  the  wart  had  <lisappeared.  Simple  ulcers,  fissures, 
and  warts  lack  that  induration  which  is  characteristic  of  eiiitlielimna.  Most 
valual)le  aid  may  be  obtained  from  the  niicrosco])e. 

Tuberculous  ulcers  are  not  common  on  the  tongue.  When  they  are  of  a 
secondary  character  the  presence  of  a  tuberculous  focus  in  some  other  part  of  the 
l)ody  should  arou.se  suspicion  of  their  nature.  Primary  tuberculous  ulcers  arc 
extremely  rare,  and  may  cause  very  great  difficulty  in  diagnosis.  Xedopil's  four 
ea.ses  of  primary  tuberculous  ulcers  were  diagnosed  as  cancel',  and  as  such  they 
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were  reniovttl.  Tul)crculous  ulcers  usually  occupy  the  border  of  tiie  tongue, 
and  may  be  accompanied  by  enlarged  lymph  nodes.  They  often  occur  in  in- 
dividuals under  thirty  years  of  age;  they  are  usually  soft,  with  clean-cut  edges; 
often  they  are  of  irregular  shape  and  sinuous,  and  their  color  is  of  a  more  pro- 
nounced ]■('(!  than  that  of  the  surrounding  mucous  membrane.     In  some  cases 


Fig.  22S. — Carcinoma  Developing 


I'loor  of  tlie  Moutli.      ((IriRinal.) 


they  are  (juite  hard,  and  then  the  .liliiculties  of  (hagnosis  are  greatly  increased. 
Tuliercle  bacilli  are  seldom  found,  but  particles  of  caseous  matter  may  be  seen, 
and  tiny  yellow  ])oints  are  observed  in  the  surrounding  mucous  membrane.  The 
niicnisciipc  should  at  least  dcnmnstrate  the  absence  of  ingrowth  and  of  the 
cell-nests  of  epithelioma. 
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Only  the  tiTliaiy  lesions  df  sypliilis  arc  apl  tn  !»•  coiildUinhMl  widi  cai- 
ciiioiiia  of  the  tongue  Tlic  secondary  lesions  seMoni  fjivc  rise  to  donht  as  to 
their  naturi'.  Primary  syiiliilitic  sores  are  seldom  seen:  and,  wlien  |)resent.  they 
usnallv  oeeupv  the  tiji  of  the  tonjine.  They  oeeur  in  the  yonii<;  and  are  ac- 
eompanied  l>y  a  moderate  I'Mlar-iement  of  tlie  nearest  lymph  nodes.  Tiiey 
are  as  eommon  in  women  as  in  men.  (Inmmata  and  jiunniiatous  ulcers  usually 
occu]iy  the  di>r.sum  of  the  toiifiiie.  They  are  seldom  seen  on  the  horders  of  the 
or<;an  or  on  the  floor  of  the  mouth,  (^lite  recently,  however,  a  man  |iresented 
him.self  in  my  clinic,  at  the  Montreal  (Jeneral  IIosi)ital.  with  a  lianl  ulceratitif; 
lump  on  the  left  Ixinler  of  his  tongue  ojiposite  to  the  molar  teeth.  It  was  very 
much  like  a  cancerous  nodule.  He  had  a  doubtful  history  of  .syphilitic  infection. 
Suspicion  of  the  syphilitic  nature  of  the  lesion  was  aroused  l>y  it.  imk.  .\ 
.snipping  .showed  none  of  the  characteristics  of  epithelioma,  and  it  disa]ipeared 
entirely  umler  anti.syphilitic  remeilies.  The  liase  of  a  fiummalous  ulcer  is  more 
leathery,  and  tlie  edfjes  are  often  undermined.  .\  nodule  thai  has  the  ap])ear- 
ance  of  a  gumma,  Imt  that  lileeds  easily  and  s|ionIaneously,  is  almost  certainly 
malignant. 

In  tertiary  ulcers  of  the  tongue,  the  lymph  mules  of  tlie  neck  ai'c  sometimes 
enlarged,  ami  so  are  they  also  in  septic  tuberculous  ulcerations.  Tiie  fact 
must  also  not  In-  overlooked  that  the  lymi)h  nodes  may  he  involveil  and  yet 
not  lie  palpable.  They  lie  beneath  the  deep  cervical  fa.scia,  and  nuist  attain  some 
size  and  firimiess  before  they  can  be  felt.  Before  we  obtain  anything  like  the 
best  possible  theraiH'Utic  results,  we  imist  leai'U  to  diagnose  cancer  of  the  tongue 
without  the  aid  of  enlarged  lymph  nodes  as  a  symptom.  I'.arly  operation  will 
give  the  same  surprise  here,  in  the  matter  of  enlarged  lym|ih  nodes,  as  in  the  case 
of  the  breast  and  the  axilla. 

(iummata  of  the  tongue  do  not  as  a  rule  cause  ])ain.  They  are  frei|Ueiilly 
nuiltiple.  and  may  be  accompanied  by  other  evidences  of  oral  syphilis. 

In  actinomyco.sis  the  finding  of  the  ray  fungus  will  establish  the  diagnosis. 
In  .sarcoma  the  absence  of  the  characteristics  of  epithelioma  in  microscojucal 
sections  will  aid  in  making  the  iK-ces.sary  differentiation.  A  calculus  lying  in 
the  floor  of  the  mouth  and  siu'romuled  by  inflammatory  ti.ssue  might  simulate 
a  malignant  growth,  but  an  exploring  needle  .should  <lis.sipatc  the  doubt.  Each 
case  should  be  carefully  studied,  and  a  iliagnosis  made  at  the  earliest  po.s.sible 
moment.  When  this  is  universally  done  by  the  family  physician,  who  generally 
.sees  these  patients  first,  our  ultimate  results  in  the  treatment  of  cancer  of  liie 
tongue  will  improve,  and  not  before.  I  have  never  known  any  harm  to  ic-ult 
from  .snipiiing  off  a  small  piece  of  the  growth.  It  is  easily  done  and  without 
l)ain.  A  pledget  of  cotton  saturated  with  a  twenty-per-cent  solution  of  cocaine 
may  be  ajiplied  to  the  part,  or  a  few  minims  of  a  four-per-cent  solution  may  be 
injected  beneath  the  suspected  area.  The  latter  method  seems  to  me  the  prefer- 
able one.     The  tongue,  enve'oped  in  a  piece  of  gauze,  is  then  held  forward  and 
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to  one  side  by  an  assistant.  The  ulcer  or  wart  is  picked  up  with  a  pair  of  tissue 
forceps,  and  removed  at  one  snip  with  a  pair  of  scissors  curved  on  the  flat.  It 
is  very  important  to  remove  for  examination  a  portion  of  the  indurated  area. 
Clinical  or  microscopical  evidence  of  malignancy  is  sufficient  to  justify  the  local 
removal  of  tli(>  gnnvtli,  but  tlie  wliole  or  half  of  the  tongue  should  never  be 
icinnvcd  unless  the  tliagnosis  is  clear,  l)oth  clinically  and  micro.scopically. 

Trmtment. — Operative  treatment  is  tlic  didy  treatment  that  should  be  con- 
sidered. The  early  accounts  of  the  surgery  of  the  tongue  are  vague.  An 
operable  case  is  one  in  which  the  whole  disease  can  be  removed  with  a  margin  of 
at  least  1  cm.  of  healthy  tissue  all  around  tiie  tumor. 

Until  well  on  in  the  nineteenth  century,  cancer  of  tlie  tongue  was  confused 
witii  a  number  of  conditions,  more  pailicularly  syphilis,  lymphangioma,  and 
gangrenous  mercurial  glossitis.  Hippocrates  .showed  great  sagacity  when  he 
said:  "  It  is  better  not  to  apply  any  treatment  in  cases  of  occult  cancer,  for  if 
treated  tlie  patient  dies  quickly;  but  if  not  treated,  they  hold  out  for  a  long 
time."  •■  All  the  ancient  commentators  explain  that  by  occult  may  be  meant 
either  not  ulcerated  or  deej^-seatcd.  The  latter  seems  the  Ix'tter  interpretation, 
and  tlien  tiie  meaning  would  he  that  when  tlie  cancel'  is  superficial,  it  admits  of 
lieing  removed  liy  oiieration — tliat  is  to  say,  by  tlie  knife  i>i-  tlie  cautery:  but 
when  the  disease  is  deep-seated,  it  is  best  to  let  it  alone."  It  would  seem  that 
some  of  the  earlier  operations  were  done  for  non-cancerous  conditions,  particu- 
larly for  lymphangioma,  macroglossia,  and  gangrene,  the  result  of  mercurial  glo.s- 
sitis.  The  early  operations  of  the  sixteenth  century  consisted  for  the  most  part  in 
removing  tumors  from  someaccessil)le])osition,  by  means  of  the  ligature,  by  cut- 
ting and  burning.  But  little  progress  was  made  in  the  eighteenth  century.  In 
the  early  part  of  the  nineteenth  century  ligatures  and  caustics  were  the  two  more 
common  methods  employed.  The  first  distinct  advance  was  made  in  1819  by 
Langenbeck,  who  niatle  a  \'-shapc(l  incision  and  sutured  the  edges  together.  In 
1S27  .Major  applieil  a  ligature  to  one  half  of  the  tongue  after  .splitting  it  down 
the  middle:  later,  came  attempts  to  pass  the  ligatures  below  the  jaw  and  round 
the  tongue.  In  1831  Jaeger  di\'ided  the  cheek  to  obtain  lietter  access  to  tiie 
tlisease  in  the  tongue.  In  1838  Regnoli  removed  the  tongue  through  the  floor 
of  the  mouth,  through  an  incision  made  in  the  submental  region.  In  1839  Roux 
removed  half  the  tongue  with  a  knife  after  preliminary  ligature  of  the  lingual 
artery,  and  demonstrated  the  freedom  with  which  it  could  lie  drawn  out  after 
division  of  the  anterior  ]jillar  of  the  fauces  and  the  attachment  to  the  Hoor  of 
the  mouth.  Sedillot  in  1844  divided  the  lowcn- jaw  at  the  symphysis  by  an  angu- 
lar cut:  then  separated  and  removed  the  left  half  of  tlie  tongue  just  in  front  of 
the  epiglottis.  Three  years  later  Svme,  to  whom  this  method  is  sometimes 
credited,  removed  the  tongue  after  division  of  the  lower  jaw.  For  a  number  of 
years  different  forms  of  ecniseui-  were  used,  chiefly  witii  the  oiiject  of  lessening 
the  danger  of  death  from  hemorrhage.     I  well  remember,  in  my  student  days, 
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seeing  our  pmfi'ssdr  of  siiigfry  rciiiovf  tlic  toii{;uc  witli  the  I'ciasciir,  the  fii-st 
assistant  standing  l)y,  watch  in  iiand,  for  the  i)uri)osc  of  dctcnnininfr  wlifii  it  wsls 
liinr  to  tjivi'  tin-  handli'  anotlicr  turn.  Tlu'  incclianical  (Vrascin-  causid  laical 
limisiiifi  of  tlie  tissues,  and  was  not  infni|iifntly  followed  l)y  very  lidiililcsonic 
secondary  liemorrhage  and  septic  iMfiction.  'i'ln'  ^^alvano-ecrascur  was  thought 
to  !»•  an  iinproveineiit.  Tiie  great  advance  in  the  develoi)iuenl  of  the  pivxnt 
lechiii(|Ue  for  the  removal  of  t lie  tongue  was  rendereil  possible  hy  the  iiil  idiliiclion 
of  antise|)tic  surgery.  To  Kocher  more  than  to  any  other  lichrngs  the  credit 
of  emphasizing  the  importance  of  Listeriaii  methods  in  the  removal  of  the 
tongue,  and  of  designing  metiiods  for  carrying  out  this  idea. 

Hefori'  proceeding  to  dcscriiic  the  ilclails  of  the  dilTerent  operations  as 
practised  to-dav.  llicre  may  lie  niriiliomd  criiaiii  picliminaries  which  are 
apjilicahle  t<i  all.  ^hw  of  the  dangers,  in  ca.ses  of  this  kirn  I,  is  a  i)ost-operativc 
|)nc-innonia.  These  patients,  particularly  those  seen  in  our  hospitals,  enter  the 
institution  with  the  mouth,  Ireih,  and  gums  in  anylliing  liut  a  hygienic  atate. 
It  is  reconuneniled  hy  some  to  raise  the  opsonic  index  for  sire]  )tococci  before  oper- 
ating, thus  increasing  the  patient's  resistance  to  iid'ectioii.  iiefore  the  s<'rioiis 
ol>eration  of  removal  of  the  tongue  is  undertaken,  carious  teeth  should  be  re- 
moved and  a  mouth  wash  used  freely  for  several  days,  until  the  mouth  Ix-comcs 
as  clean  as  it  is  ])ossible  to  render  it  under  the  circumstances.  The  evening  of 
the  ilay  before  the  operation,  the  i)atient  shouM  use  tlie  mouiii  wash  \-ery 
frei|nently  and  very  thoroughly,  and  be  allowed  nothing  but  slci-ilizcd  drinks 
(ait  of  sterilize<l  cups  from  tliis  time  <inwaiil.  With  a  view  to  lessening  the 
(hmgcr  as  nnich  as  possible  at  the  tiiin' of  o|ieiation.  it  is  Important  that  in  colil 
weather  tlie  Imdy  and  the  extremities  be  kept  warm.  The  legs  should  be 
dre.ssed  separately  in  wariu  fiannels,  tlie  arms  thoroughly  covered,  and  the  body 
and  chest  ke])t  warm  and  dry.  After  oix-ration  the  patient  >liiiMld  be  placed 
in  a  part  of  the  ward  that  is  free  from  draughts  of  cold  air.  On  the  day  follow- 
ing the  operation  he  should  lie  encouraged  to  sit  up  in  beil  with  the  aid  of 
a  back-rest,  ami  to  sit  Up  out  of  be.l  for  a  short  time  dui'ing  the  morning  and 
afternoon  of  each  subsequent  day.  The  u|iriglit  position  favors  the  clearing  of 
the  throat  and  mouth  and  lessens  the  danger  of  li\postatic  and  a~pirati(in- 
pneuiiionia.  Of  the  mouth  washes  that  are  most  desirable,  the  following  may 
be  mentioned:  a  .<olution  of  potassium  iiermanganate.  I  in  l.ODO,  a  satunited 
.solution  of  twracic  acid,  and  a  solution  of  carbolic  acid,  1  in  ."id.  with  a  little 
.sodium  bicarbonate  added.  It  is  often  well  to  keep  these  |iatients  for  a  few 
days  in  the  ward  undergoing  this  prejjaratory  treatment ;  they  get  good  food, 
and  become  aceustonied  to  the  hospital  regime  before  the  oix-ratioii  is 
perfonneil. 

TIk-  operating-tal)le  for  tongue  cases  should  be  one  that  can  easily  be  made  to 
change  its  position,  and  particularly  to  a.-^sume  the  Trendelenburg  position. 
During  th<-  preliminary  di.^^section  of  the  swollen  lym]ih  nodes  of  the  neck  and 
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the  ligature  of  tlie  lingual  artery  the  patient  may  lie  on  a  le\-el  table:  but  during 
the  actual  removal  of  the  tongue  from  the  mouth,  moi-e  or  less  bleeding  is  in- 
evital)le,  and  it  is  therefore  safer  that  he  should  then  be  in  the  Trendelenburg 
position,  so  that  the  blood,  of  necessity  more  or  less  mixed  with  the  septic  saliva 
and  mucus  in  the  iikiuIIi,  may  run  into  the  vault  of  the  jiharynx,  and  be  sponged 
out.  The  Trendelenburg  position  removes  to  a  very  great  extent — in  fact,  al- 
most altogether,  if  proper  care  be  taken— the  danger  of  aspiration-pneumonia. 
Butlin  and  Spencer  speak,  very  highly  of  the  lateral  position  during  this  stage  of 
the  operation,  in  which  position  the  blood  runs  into  the  hollow  of  the  cheek 
and  out  of  the  mouth. 

In  this,  as  in  other  oijerations,  each  surgeon  uses  the  ana-sthetic  wiiicli  he 
likes  best.  My  own  preference  in  eases  of  this  kind  has  been,  for  a  number  of 
years  past,  for  chloroform,  administered  with  a  Junker's  apparatus.  The  vajjor  of 
this  anirsthetic  agent  is  carried  into  the  pharynx  through  an  appropriately  shaped 
metal  tube  that  is  passed  along  the  floor  of  the  nostril.  The  use  of  the  Junker's 
api)aratus  permits  the  ana'sthetist  to  stand  at  a  convenient  distance,  to  one  sitle, 
and  obviates  the  otherwise  unavoidable  delay  caused  by  the  neces.sity  of  .sus- 
jx'uding  actual  operative  work  until  a  fresh  dose  of  the  ana'sthetic  .shall  have 
lieeu  ailmiiiistercd.  The  question  (if  preliminary  ti-aeheotomy  is  one  of  im- 
portance, upon  which  there  is  a  (hft'erence  of  opinion  among  surgeons  of  experi- 
(>nce.  In  cases  where  the  whole  tongue  is  to  be  removed,  with  a  part  of  the  floor 
of  the  mouth,  lam  .satisfied  that  the  mortality  resulting  directly  from  t lie  opera- 
tion is  lowered  considerably  by  a  tracheotomy  ora  laryngotomy,  perfoi-med  either 
ju:'.t  before  the  excision  ora  week  or  ten  tlays  earlier.  I  ])refer  the  latter  course. 
The  advantages  gained  are  that  the  epiglottis  may  l)e  pushed  over  the  laryngeal 
opening,  and  that  the  whole  pharynx  may  be  plugged  so  tightly  that  no  blood 
can  enter  the  trachea  or  stomach  during  the  operation  or  while  the  patient  is 
recovering  from  the  anaesthetic.  During  the  succeeding  days  the  patient  should 
l)e  afi'ordecl  all  tlie  fresh  aii-  that  the  ward  or  room  is  capable  of  su])plying.  If 
enlargeil  lymph  nodes  are  to  lie  renidved  from  Ixith  sides  of  the  neck,  (ine  side 
may  be  opei-ated  upon  simultaneously  with  the  tracheotomy,  and  at  the  same 
time  the  lingual  artery  of  that  .side  may  be  tied.  The  removal  of  the  lymph 
nodes  (in  the  other  .side  of  the  neck  may  be  effected  at  the  time  when  the  tongue- 
is  excised. 

Tracheotomy  is  not  so  essential  where  it  is  intended  to  remove  only  a  portion 
of  the  tongue.  When  a  considerable  part  of  the  organ  is  left,  the  hemorrhage  is 
not  so  great:  and  besides,  with  the  mouth  in  this  condition,  the  patient  has 
niuch  more  ])ower  to  clear  the  ca\'ity  of  the  secretidiis  that  are  so  abundant 
and  so  annoying  dm'ing  the  first  week  after  the  operation.  Butlin  has  trietl 
laryngotomy  in  a  series  of  cases,  and  is  pleased  with  the  results.  Laryngotomy 
may  be  better  adapteil  td  the  re(|uirements  of  the  case  than  tracheotomy:  but 
it  is  just  possible  that,  if  the  tulie  is  allowed  to  remain  in  the  opening  ten  days  or 
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a  tortiiifilit,  a.'^  is  suiuctiiiii-s  in'crssary,  tlic  vocal  conls  may  (■x]K'rienct'  some 
(lamaftc  If  tliis  fear  i)mvcs  to  In-  unfouiulcd,  it  is  ((uitc  ])ossil)lo  tiiat  in  excision 
of  till-  toiifiiir  lai yiifiotomy  may  replace  tracheotomy. 

Two  very  Icfiitimate  (luestions  are  commonly  askcil  liy  tiic  ]iatiinl:  Will 
it  lie  necessary  to  remove  the  whole  tongue?  anil  Sliail  1  ever  l)e  alile  to  sjieak 
apiin?  In  reply  tn  the  first  of  those  ([uestions  the  smjieon  may  make  tlie  folluw- 
ing  statements.  If  (lie  disease  is  still  in  an  early  stajjo,  anil  il  it  urciipies  (inly 
a  small  area  at  the  tip  of  the  tongue,  the  removal  of  the  cancerous  focus  togetiier 
with  a  zone  of  healthy  ti.-;sue  fully  an  inch  broad,  by  a  ^'-sIlal)ell  incision,  will 
proi)al)ly  confer  ujion  the  ])atient  as  great  a  degree  of  iniiiumily  as  wmilil  In- 
conferred  uiHin  him  if  a  larger  jmrtion  of  the  tongue  were  lemm  id.  if  rerui  iiiii-e 
takes  i)lace,  it  will  be  in  tiie  lympli  nodes  ratiier  tiian  in  tlie  stumji  tliat  the 
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disea.se  will  manifest  itself.  The  same  rea.soning  apjilies  in  I  he  case  of  early 
limited  disease  on  the  border  of  one  half  of  the  tongue.  If  that  half  is  removed, 
one  can  get  as  far  behind  the  disea.se  on  that  side  as  if  the  nt  her  side  were  removed 
as  well:  and  if  the  disease  recurs,  it  will  jirobably  be  in  the  lyni|)h  nodes  rather 
than  ill  the  .-.ium|i  or  remaining  iialf.  (Figs.  229  :ind  •_'8().)  Partial  removal  "f 
the  tongue  should  undoubtedly  l)e  confined  to  early,  small,  and  favoraiily  situ- 
ated growths. 

I  am  disposed  to  believe  that  hereafter  these  partial  excisions  will  be  done 
much  more  frequently  than  they  have  been  in  the  past.  The  di\idiiig  line  iu- 
tween  ca.ses  suitable  for  partial  cxci.sion  and  those  in  which  the  wliole  tmigne 
should  be  excised  is  perhajjs  not  easily  <lrawn  in  the  border-land  group:  and,  of 
course,  it  is  better  to  err  on  the  .>;ide  of  wide  and  thorough  removal  than  to  sub- 
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jcct  the  patient  to  the  risk  of  any  diseased  part  being  left.  The  niortahty  in 
these  extensive  operations,  untlertaken  when  tiie  chsease  is  thoroughly  established, 
is  high,  and  it  would  sccui  as  if  it  must  necessarily  remain  high.  Better  results 
are  to  l)e  obtained  by  the  early  recf)gnition  of  the  disease,  and  by  its  removal 
while  the  focus  is  still  small  anil  before  the  lymph  nodes  are  in\-olved.  An 
article  recently  puljlished  by  Butlin  draws  attention  particularly  to  cases 
which,  a  few  months  ago.  he  would  have  considered  precancerous,  but  in  which 
the  sus])icious  tissues  removed  b}'  operation  were  found,  uijon  microscopical 


Fig.  230.— Recurrent  Carcinoma  uf  tlit-  Cervical  Lympli  Nodes.  Secoiulary  to  Carcinoma  of  tlie 
Tongue.      (Original.) 

examination,  to  be  unquestionably  cancerous.  It  is  plain,  therefore,  that  one 
cannot  affordto  wait  for  theso-called  text-book  symptoms  of  cancerof  tlu'  tongue; 
one  must  learn  to  recognize  its  true  nature  Ix'fore  there  is  fixity,  before  there  is 
involvement  of  the  associated  lymph  nodes.  The  earliest  conditions  are  recog- 
nized more  by  touch  than  by  sight;  they  consist  of  a  simple  thickening  of  the 
surface,  of  small  warty  growths,  not  ulcerated  or  flat,  or  of  very  slightly  raisetl, 
smooth,  red,  glazed  placjues.  These  often  represent,  not  a  mere  precancerous 
condition,  but  a  genuine  cancer  in  its  early  stage.  A  general  removal  of  the.~;e 
suspicious  lesions  can  hardly  do  harm :  the  o])eration  leaves  t  he  patient  with  a  good 
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toiinuf  fi)r  sjicakiii^  and  .-u allow iiij:.  .Many  of  us  were  l)idiifz:lit  up  lo  l)i'licvo 
that  cancer  of  the  tonfiuc  was  pro|)cily  and  cfiicicntly  trcatf'd  only  wiicn  tlic 
whole  of  the  ton^iue  had  been  removed.  The  new  doctrine  would  seciii  In  Ik- 
that  wi-  must  strive  to  recofrnize  cancer  of  the  tonjiue  when  it  is  small  and  limiled 
in  extent,  and  while  it  may  he  sulliciently  removed  hy  a  partial  excision  of  the 
orp\n. 

(treat  credit  in  the  reco<rnilion  of  tln'se  \cry  early  cancerou>  conditions  of 
the  tonfiue  is  due  to  Dr.  Hashford,  the  ilirector  of  the  lm])erial  Cancer  Research 
Tund.  and  his  a.s.sistant  Dr.  Murray.  In  the  ca.se  of  a  man  fifty-three  years  of 
aire,  who  recently  came  under  my  care,  there  was  \isil)le,  o|ipiisite  the  second 
molar  tooth  on  the  ri<;lit  side,  a  small  Hs>ure.  It  was  visilile  only  in  a  jjood 
li^ht :  hut  on  paljiation  it  w:;s  i'ounil  to  he  hard  and  e\i|uisitrly  tinder,  the 
hitter  condition  heiiij;  due  to  its  proximity  to  the  lingual  nerve.  I  icmoveil  it, 
together  with  a  margin  of  healthy  tissue  1  cm.  (j  in.)  in  lireadth,  ami  the 
jiathoiogist  of  the  hospital  rejjorted  it  to  he  undoubtedly  a  young  carcinoma. 

As  regards  the  second  (luestion — ^('an  I  ever  speak  again? — it  is  an  easier 
mat  tor  to  give  the  patient  a  satisfactory  re])ly.  If  either  the  posterior  half  or  one 
lateral  half  of  the  tongue  can  he  .allowed  to  remain,  the  pati<'nt  will  have  no 
n)aterial  difficulty  in  speaking.  If  onr  lateral  half  is  left,  it  soon  comes  to  oc- 
cupy the  centre  of  the  mouth,  and  is  useful  in  mastication,  swallowing,  and  speak- 
ing. When  the  whole  tongue  is  removed,  the  floor  of  the  mouth  rises  up,  and 
supj)Iies  to  a  surprising  degree  the  place  of  the  tongue.  Patients  in  this  condi- 
tion can  speak  more  distinctly  tiiivn  can  one  whose  tongue  is  the  seat  of  a  threc- 
months-old  cancer.  .\  jiatient  from  whom,  ten  years  ago,  I  remoNcd  the  whole 
tongue  as  far  hack  as  the  epiglottis,  is  to-day  well  and  free  from  any  sign  of 
recurr<'nce.  During  the  past  .seven  years  he  has  earned  his  living  as  a  hook  agent. 
One  of  his  greatest  dilhculties  at  first  was  to  masticate  his  food,  and  he  was 
very  proud  when  he  became  able  once  more  to  sit  at  the  table  with  others  an<l 
not  excite  attention. 

A  small  growth  on  the  tip  of  t  he  tongue  can  be  remo\-e(l  \>y  a  small  \'-sliaped 
incision,  Xo  vessels  of  any  size  are  divided.  Ligatures  will  probably  not  be 
re(|uired,  and  the  edges,  brought  together  by  a  suture,  will  imite  rapidly  and 
satisfactorily.  Small  growths  may  be  reinove<l  from  the  border  of  the  tongue 
by  a  \'-or  crescent-sha|)e(l  incision,  and  from  the  dorsum  by  an  elliptical  incision 
surroiniding  the  growth.  I  am  not  aware  that  any  series  of  si^'cimi'iis  have  ever 
been  worked  out  with  a  view  to  determining  how  wide  a  margin  of  healthy  tissue 
one  should  leave  when  making  the  incision  for  the  removal  of  a  malignant 
growth.  .\  very  common  rule  in  literature  is  to  cut  at  a  distance  of  1  cm.f'^in.) 
from  the  growth;  in  hjiglish  books  the  i)roper  distance  is  gi\cn  as  one-half  inch. 
This  would  seem  to  be  a  minimum,  but  in  early  growths  and  in  so-called  pre- 
cancerous conflitions  (possibly  already  become  malignant),  this  would  seem  to 
be  sufficient.     One  should  not  only  cut  sufliciently  far  back,  but  shoukl  carry 


SURGICAL   DISEASES   OF   Till:   .MOUTH   AND   TONCiTE.       279 

the  knife  down  sufficiently  far  into  the  (Icjitiis  of  the  nuisele  of  the  tongue,  so  as 
to  get  fai'  below  the  infiltrated  area.  liefore  one  undertakes  to  remove  a  small 
growth  from  the  border  or  body  of  the  tongue  it  is  very  important  that  the  organ 
should  be  fixed  and  controlle<l:  otherwise  the  field  will  soon  become  obscured  bv 
blood,  and  the  operation  rendered  exceedingly  difficult.  A  very  satisfactorj' 
way  of  controlling  the  tongue  is  by  passing  through  the  anterior  part  two  good- 
sized  silk  or  linen  thread  sutures  which  may  be  used  as  tractors.  The  i-aw  sur- 
faces should  be  approximated  and,  as  far  as  possible,  retained  by  sutui'cs,  thus 
lessening  the  chances  of  infection,  the  suffei'ing  of  the  patient,  and  the  |ieriod 
of  I'epair. 

AMieii  removing  one  half  of  the  tongue,  as  in  remo\al  of  the  entire  organ, 
I  find  it  more  expedient  to  Ijegin  with  dissection  of  the  lymph  nodes  of  the  neck. 
In  the  unilateral  cases  these  nodes  are  removed,  on  the  side  corresponding  to  that 
of  the  disease,  down  to  the  level  of  the  bifurcation  of  the  common  carotitl.  The 
submaxillary  salivary  gland  is  also  removed,  and  the  lingual  artery  is  tied  as  it 
jjasses  beneath  the  hyo-glossus  muscle.  In  this  way  nearly  the  whole  of  tiie 
operation  is  done  before  the  mouth  is  openetl;  and  thus  no  blood  during  this 
time  will  have  entered  the  larynx.  Tracheotomy  is  seldom  performed  for  uni- 
lateral excision.  When  the  enlarged  nodes  have  been  removed  and  the  lingual 
artery  has  been  tied,  the  patient's  head  is  thrown  back,  a  mouth-gag  introduced, 
and  a  bright  light  thrown  into  the  mouth.  Two  strong  silk  or  linen  sutures  are 
])assed  through  the  centre  of  the  tongue,  one  on  each  side  of  the  middle  line. 
The  mucous  membrane  is  then  divided  longitudinally  by  a  sharp  knife,  the  in- 
cision beginning  behind,  at  the  point  through  which  it  is  proposal  to  carry  the 
transverse  section — i.e.,  about  2  cm.  or  three-([uarters  of  an  inch  behind  the 
j)()sterior  limit  of  the  disease.  The  nnicous  membrane  on  tiie  under  surface  of  the 
tongue  is  next  divided,  and  then  the  further  separation  of  the  two  halves  is  effected 
by  blunt  dissection.  After  this  has  been  accomplished  it  will  be  necessary, 
in  order  to  sei)arate  the  diseased  half  of  the  tongue  completely  from  the  parts  to 
which  it  still  remains  attached,  to  divide  the  mucous  membrane  of  the  Hoor  of 
the  mouth  posteriorly  and  the  anterior  pillar  of  the  fauces,  and  then  the  root  of 
the  tongue  (diseased  half  only)  at  the  point  decided  upon.  In  a  few  cases  tliei-e 
may  be  a  little  troul)le  witli  bleeding  from  the  dorsalis  lingua'  or  its  tonsillar 
branch,  but  it  is  easily  controlled.  This  part  of  the  operation  should  be  per- 
formed with  the  patient  either  in  the  Trendelenburg  position  or  lying  well  over 
on  the  side  corresponding  to  the  diseased  half  of  the  tongue,  so  that  the  blood 
will  collect  in  a  pool  in  the  cheek,  rather  than  run  back  into  the  pharynx.  In 
order  to  les.><en  the  extent  of  the  raw  surface  the  mucous  membrane  of  tiie  re- 
maining half  may  in  certain  cases  be  attached  to  that  on  the  inner  side  of  the 
alveolar  process.  The  remaining  raw  surface  is  then  ])ainted  with  ^^hitellead's 
iodoform  ])aint  (see  page  281),  and  a  striji  of  iodoform  gauze  is  packed  upon  the 
surface  and  changed  twice  daily,  in  order  to  keep  the  wound  clean.     If  the 
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(lisciisi-    lias  cxliii.lcd   tdwani   thr  llnur  nf  ilic  iikhiiIi,  ilic  cslalilisliincnt   nf  u 

COIUIllUnicatiiiM  lictwccll  the  tloor  nf  the  IlldUlll  and  llic  nee!;  will  lie  Ulia\ciiilal)|c. 

Wlu'ii  sucli  a  coiiiimiiiicaliDii  lias  licni  hkhIi',  ivciy  (ipiMutiinily  >liiuil(|  lie 
atTdnlcil  for  tin-  ilisc!iarf;i's  nf  iIh'  iihuiiIi  lo  escape  inid  the  diessiims  on  the 
side  of  tin-  neck  tiirouf;h  a  luiilici'  tiilie  half  an  inch  in  diameter,  the  uiiper 
end  of  wiiicli  is  just  flush  with  thi'  Moor  of  the  mouth.  The  upiier  and  lower 
«'n(l?i  of  tlif  incision  i):aile  for  the  removal  of  tin'  enlaitriMl  l\iii|ili  iindes  may 
he  dosed,  l)Ut  at  the  centre  of  this  incision  the  edfies  of  the  wniiiid  should  he 
left  gapiiiK  widely,  as  otlierwi.se  infection  will  l>e  likely  to  spread  aloni;  the  celhilar 
ti.ssues  of  tile  neck. 

Wiiilchead's  .Method  ,.f  i:\cisin>;  the  Tonjiue.-  Mr.  Whileliead ''  removes  the 
tonmic  with  a  pair  of  slron<;  hlimt-pointi'd  scissors:  he  finds  no^opcralinf^-taMe 
that,  in  his  opinion,  is  e(|ual  to  an  ordinary  hif^h-hacked  rockiiifr-chair.  The 
patient  is  made  fast  to  the  <-liair  hy  roller  or  jack  towels,  so  ]ilaced  as  not  to 
intorfcrc  with  respiration.  When  secured,  the  jial lent  can  l>e  raised  from  the 
horizontai  to  the  upri<;Iit  position,  or  lowerecl  to  the  horizontal  or  any  inter- 
inc'diatf  stajje  at  a  moment's  notice.  Preliminary  tracheotomy  or  preliminary 
ligature  of  the  lingual  artery  is  not  in  favor  with  Whitehead.  I  lis  operation 
mortality  is  low:  3  deaths  in  IKi  ca.ses  of  total  extirpation  of  the  tongue.  The 
first  death  (in  a  patient  of  fifty-six)  was  due  to  .sulToi-ation  caused  liy  the  niji- 
turc  of  an  ahscess  of  the  lung  on  the  second  day.  The  second  nccm-red  in  a 
patient  aged  sixty-eight,  who  died  on  the  twelfth  day  fmm  syncope:  while  the 
third  death  was  that  of  a  patient  age<l  se\cnty.  who  died  on  the  foiirti'enth  day 
from  exhaustion  after  the  floor  of  the  mouth  had  (juite  cicatrizeil.  The  fol- 
lowing a:-e  -Mr.  AMiitehead's  directions: — ''Size  the  tip  of  the  tongue  with  a  jiair 
of  forceps,  pull  it  forward,  and  when  it  i<  in  this  |iosition  pass  ihi-niigli  it  a 
strong  ligatmr  for  the  purpo.se  of  forward  and  upward  ti-action  during  I  he  opera- 
tion. This  is  a  most  important  matter,  a-^  the  traction  not  only  controls  to  a 
large  extent  the  main  artery,  l)ut  it  makes  all  the  subseijuent  stages  of  the  opera- 
tion inudi  easier.  Tlie  tongue  is  drawn  forward  and  upward  to  the  fullest  ex- 
t<'nt,  and  the  fra^num  divided  hy  means  of  a  pair  of  .sci.ssors.  The  lowei-  hiaile  of 
the  sci.ssors  is  .slippe<|  under  the  mucous  nieml)rane  on  one  side  of  the  tongue, 
an<!  run  along  this  side  asfar  back  as  the  anterior  jiillar  of  the  fauces.  By  closing 
the.sci.s.soi-s,  theattaehnient  to  the  mucous  membrane  of  the  jaw  is  severed:  the 
anterior  pillar  of  the  fauces  and  the  lateral  attachments  are  divided.  The  same 
procedure  is,  ofeour.se,  repeateil  on  the  other  side,  when  tlii'  whole  tongue  is  to  be 
excised.  \Mien  these  incisions  have  been  made,  it  will  be  found  that  nearly  the 
whole  of  the  tongue  can  be  pulled  out  of  th<-  mouth,  making  the  remainder  of 
the  operation  almost  e.xtra-oral;  at  any  rate,  .so  much  so  that  there  need  belit- 
tle fear  of  any  blood  getting  into  the  air  pas.sagcs. 

'•  Now,  the  inorc  critical  part  of  the  operation  commences,  the  one  most 
dreaded  liy  the  inexpeinenced.     Having  proceeded  so  far  in  separating  the  tongue 
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with  the  scissors,  the  timid  surgeon  need  nialce  no  further  use  of  a  cutting  in- 
strument, if  he  wishes  to  avoid  any  risk  of  unintentionally  dividing  the  arterv. 
The  tissues  can  be  ruthlessly  broken  ilown  and  torn  asunder.  A\'ith  a  dry  dis- 
sector he  can  break  down  the  remainder  of  the  friable  tongue,  and  expose  the 
artery  and  the  nerves  as  clean  as  if  he  were  making  a  dissection.  Nothing  is 
then  easier  than  seizing  each  arter}-  separately  liy  forceps,  snipping  the  distal 
ends,  and  gently  twisting  the  stump  of  the  vessel.  The  gi-eatest  confidence  may 
be  established  by  the  almost  universal  certainty  that  if,  after  the  forceps  are 
remoNcd,  no  immediate  bleeding  of  the  artery  takes  place,  no  subsecjuent  hemor- 
rhage need  be  feared.  This,  in  my  opinion,  is  an  unanswerable  argument  in  favor 
of  torsion  as  against  the  use  of  the  ligature,  which  some  surgeons  use  in  preference. 

"  Having  twisted  each  artery,  it  is  desirable,  in  my  opinion,  befoi'e  proceeding 
further  to  place  a  loop  of  a  strong  ligature  through  the  under  and  attacheil  part 
or  stump  of  the  tongue,  to  prevent  the  stump  falling  back  when  the  tongue  is 
finally  removed.  That  this  is  an  advantage  is  denied  by  Sir  Frederick  Treves; 
but  I  still  maintain  that  a  ligature  should  be  passetl  through  the  glosso-cpiglot- 
tidcun  fold  for  the  pui'pose  of  traction  after  the  tongue  has  been  excised,  should 
secomlary  hemorrhage  occur — a  very  I'cmote  contingency.  In  private  practice 
it  certainly  affords  the  attendant  nurse  an  element  of  confidence.  In  hospital 
practice  the  precaution  is  perhaps  unnecessary. 

"The  final  separation  can  be  completed  by  eithiM-  snipping  through  the 
remaining  muscular  fibi'cs,  or  delil)erately  twisting  the  stump  until  the  tongue 
becomes  completely  detached. 

"  After  the  tongue  is  removed  and  any  small  vessels  still  lileedir.g  have  been 
twisted,  ami  when  the  floor  of  the  mouth  is  (luite  dry,  it  is  a  great  ad\antage 
from  iiioi-e  than  one  point  of  view  to  ajiply  a  varnisli  to  the  floor  of  the 
mouth.'  " 

AA'hitehead's  varnish  is  made  by  substituting,  for  the  spirit  ordinarily  used 
in  thepre])aration  of  "  Friars'  Balsam,"  a  saturated  ethereal  solution  of  iodoform, 
turpentine  Ijeing  added  to  the  mixture  in  the  proportion  of  one  \dlume  to 
ten.  It  tends  to  check  the  oozing  and  to  lessen  the  acute  sensibilit}-  of  the 
raw  surfaces.  The  lymph  nodes  may  be  removed  at  the  sanu'  time  or  at  a 
subse(:[uent  operation.  Whitehead  reports  one  case  alive  and  well  thirteen 
years  after  he  removed  the  tongue,  and  another  twelve  years. 

Kocher,  in  liis  1907  edition  of  "  Chirurgische  Operationslehre,"  advises 
against  preliminary  tracheotomy,  and  reconunends  that  the  affected  lymjih 
nodes  be  removed  sixteen  days  before  the  removal  of  the  tongue.  He  finds 
that  when  those  located  in  the  anterior  triangles,  as  well  as  those  lying  un- 
derneath the  sterno-mastoid  and  along  the  large  vessels,  have  been  thoroughly 
extirpated,  the  wound  becomes  too  large  and  ga|)ing;  and,  no  matter  what  care 
be  taken,  it  is  almost  impossible  to  jirevent  it  from  becoming  infected.  His 
normal  jirocedure  consists  in  dividing  the  jaw  in  the  miildle  line  (as  first  recom- 
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iiu'iuU'il  !)>•  Si'(lillt)t)  ill  :ill  ciim's  wli.Tr  tlic  caiifcr  cxtniils  ;is  far  hack  as  tlic 
istliimis  of  ilic  fauces,  ami  whciv  il  lias  iiivolvc.l  tlic  arcli  of  the  jiaiatc,  tiic  UM 
passiiifi  to  the  upper  jaw,  the  walls  of  the  pharynx,  and  the  soft  palate.  He 
claims  the  followiiifi  a.lvantafie.s  for  this  method:  The  hemorrhage  is  very  slight, 
as  it  is  more  efiectively  controlled:  the  secretions  of  the  wound  arc  drained  away 
much  more  satisfactorily;  and  the  muscles  of  de«;lutiti(in  alonj;  with  their 
iirr\-cs  can  lie  lielter  preserveil.  ilius  iiisiiriiiir  a  licttcr 
functional  result  and  less  interference  with  dr^lutitimi. 
An  incision  is  niaiie  in  the  middle  line  tlirciutrh  the 
lower  lip  down  to  the  lione,  and  is  continued  as  far  as 
the  hyoid  hone,  luemostats  heiiif;  apjdied  to  the  divid- 
ed ve.s.scls  in  the  lip.  Tlie  jaw  i>  sawn  tlirmi^li  in  the 
middle  line.  It  is  a  f^^Mid  |ilan  to  hore  two  .symiiiel- 
ricallv  placed  holes  with  a  drill  hefore  sawinj;.  The 
horinj;  is  t<i  he  done  without  reflect iiifi  the  iieriosteuni. 
It  is  advisahle  to  saw  ohli(iiiely  hackward  toward  the 
atTected  .side,  in  order  to  keep  the  insertion  of  the 
<jenio-hyo-<ilossus  and  the  fjenio-hyoiil  on  hotli  sides 
in  the  healthy  jiart  of  the  jaw.  The  two  halves  of 
the  jaw  nrr  jiuUed  a  littli' ajiart,  and  the  ^eiiio-hyoid 
aiiij  iienio-liyo-fjlossi  muscles  are  separate(|  in  the 
middle  line  if  they  are  iin'ohcd  on  one  side.  The 
iwo  halves  of  the  jaw  are  next  widely  sejiarateil  hy 
special  forceps  (Fi<;.  2.!1).  and  the  toiifiue  is  drawn 
out  of  the  mouth  an<l  toward  the  healthy  side  hy 
means  of  a  loop  of  silk  i)a.s.sed  throiiiih  it.  The 
mucous  memhrane  of  the  Hoor  of  the  mouth  is  then 
divide(l  in  a  hackwaril  direction,  instead  of  from  he- 
hind  forward,  as  it  is  apt  to  tear  close  to  the  jaw  if  il 
is  pulled  on  too  nnich.  This  eximses  the  lin.sual  vein 
runnini;  hackw.ai'd  and  oiilwai'd,  aci'oss  the  outer 
sm-face  of    till'  liyo-jzlossus    muscle,    ami    the    liii^nial 

Fia.  231. — Forceps  Adapip.l       nerve  Jiassill^  forward  close  to  the  edi;e  of  till'  tollfrue, 
to  I'sc  in   Kcopinp;  till-  I'raR-       •  ]•    .    i  i         ^i  i  -IM       1 

menu  of  tl,e  .law  .Xpart  after       l'l'>l><'<hately    Ullder   the   lUUCOUS   Inemhiane.         1  he   lu- 

tiie  Latter  iiils  Been  Sawed     poglf)ssal  iicrve   is  seen  crossiuf;  the  outer  smiace  ol 

TlirouRli.     (.Vfter  Koolier.)  ,•       •  ,  ,      ,  ■         r  i    .  i   .i 

the  hyo-{il()s.sus,  and  then  iia.s.smjj  forward  toward  the 
miildle  line  to  enter  the  muscular  fibres  of  the  genio-<ilossus.  The  lin<iual 
artery  pa.sses  forward  and  upward  between  the  liyo-glossus  and  the  <reiiio-liyo- 
fllo.ssus.  It  is  clearly  vi.sible,  and  can  be  ea.sily  lifiaturerl  later.  The  hyo-jilossus 
is  divided,  and.  as  in  all  muscular  incisions  innnediately  outside  the  limits  of 
a  new  growth,  is  cauterized,  a  procedure  which  iin])roves  the  ])rof;no.sis  by  aiding 
in  the  complete  removal  of  the  disease.     The  tongue  is  then  firmly  dragged  for- 
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ward,  ami  the  mucous  membrane  far  l)ack  is  likewise  ilivideil  wiili  the  eautery, 
well  away  from  the  tumor,  if  it  has  iiuoUcil  the  palate  and  pharynx.  The 
stylo-glossus  muscle,  which  is  visible,  and  the  glosso-jjharyngeal  nerve  lying 
beside  it  are  both  divided.  By  dividing  the  mucous  membrane  in  front  of  the 
tonsil,  the  latter,  even  when  invadeil  by  the  new  growth,  can  be  separated  with 
a  bhnit  instrument  jiassed  roimd  its  outer  side,  thus  exposing  the  surface  of  the 
internal  pterygoid  nuiscle.  As  much  of  tiie  soft  i)alate  as  is  affected  is  divide(l 
with  the  cautery,  and  the  tensor  and  levator  palati  are  cut  thi'ough,  the  mucous 


I'm.  232. — The  Usual  Metliod  of  Operative  Procedure  in  CaseB  of  Cancer  of  the  Tongue  when  in 
an  .Advanced  Stage.  (Kocher.)  n,  Line  of  incision  of  tlie  mucous  membrane;  6,  lingual  nerve;  c.  lin- 
gual vein;  d.  lingual  artery;  e,  hypoglo.ssal  muscle;  /,  sublingual  gland;  g,  hypoglossal  nerve;  li,  right 
genio-glossal  muscle  separated  from  its  place  of  attachment;  t,  left  geuio-glossal  muscle;  A',  genio- 
hyoid muscle;  /,  my lo-hyoid  muscle;  m,  digastric  muscle. 

membrane  on  the  jiosterior  wall  of  the  ph.nrynx  being  then  diviileil  down  to  the 
longuscdlli,  and  anteriorly  to  the  met  of  the  tongue.  Lastly,  the  tongue  is  cut 
through,  where  it  is  healthy,  with  the  tlieniKi-cautery,  and  the  nerves,  mu.-^cles, 
and  vessels  (previously  hgatured)  are  cut  tlimugh  on  the  under  siu-face  before 
they  pass  into  the  region  of  the  new  growth.  The  m'rves  and  muscles  are 
preserved  as  much  as  possible  in  order  not  to  interi'ere  with  the  meclKuiism  ot 
swallowing  more  than  is  necessary.  (Fig.  2.'>L'.)  A  thin  layer  of  xeroform  is 
rubbed  into  the  cut  surfaces.     The  two  halves  of  the  jaw  are  then  approximated 
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and  rctaiiiccl  in  i»>>ilinii  hy  >lrnii>;  silver  wirr;  an  .ipciiiii^  is  Ict'l  lor  ilraina-jc  a 
littlf  al)()Vc  liic  liyoi.l  Immic  al  tlic  iKisiciior  cud  of  the  incision.  Tiic  patient  is 
allowed  to  sit  111!  next  day,  and  may  tiy  swidlowiiifi  a  little  tea  or  wine  and 
water.     Nourislinient  may  lH'j:ivcii  tliroufjli  the  stomach  tiihe. 

For  tlic  removal  of  the  afT<'cted  lymph  nodes  Kocher  makes  an  incision  hcfiin- 
niiij:  Im'Iow  the  mastoiil  process  and  extendiiif;  alonji  the  anterior  border  of  the 
sterno-mastoid.  and  forward  alon-;  the  crease  between  tin'  Moor  of  the  mouth  and 
the  niM'k.  to  tlie  miildle  line:  and,  lastly,  upward  to  the  lower  border  of  the  jaw. 
In  ca-es  where  the  exti'iit  of  the  carcinoma  is  limited,  a  shortiw  incision- one 
conrspundinfito  t lie  middle  two-thirds  of  the  incision  just  descrilied.  that  is,  fidin 
the  .sterno-ma.stoid  as  far  as  the  hyoid  bone  -will  suliice.  If  ilie  c.-iiviiioma  has 
involviMl  the  floorof  the  mouth  anil  the  pharynx  or  the  jaw.  i!  is  bi-i  tci  litj,alure  at 
unci'  the  external  carotid,  after  li<iatiirin<:  the  facial  vein  at  the  anteiior  border 
of  tlie  steriio-ma.stoid. 

In  ca.ses  of  carcmoma  situated  at  tlie  l)ase  of  the  toiiirue,  where  the  tiniior  is 
not  accessible  from  the  front  — that  is,  in  cases  of  cancer  of  the  root  of  the 
tongue  between  the  isthmus  of  the  fauces  anil  the  hyoid  boni — Kocher  rccoin- 
monils  a  suiiiiyoid  pharyn.tiotomy.  The  ])atiiMit  is  ana'sthetizcd,  and  a  low 
tracheotomy  is  jierformed:  the  ejii-ilottis  is  then  ex|iosc(l  by  the  previously 
described  incision  throutih  skin  and  muscles  alonfj  the  border  of  the  hyoid  bone. 
If  the  epiglottis  is  involved,  the  mucous  membrane  is  divided  aloiiij:  the  upper 
border  of  the  thyroid  cartilage,  the  epiglottis  is  then  iiooked  forwaid,  and  the 
mucous  memlirane  on  either  side  is  divided.  The  finger  is  now  passed  on  to  the 
ha.se  of  the  tongue,  and  the  mucous  meinl)rHne  of  the  pliarynx  beyoiul  the  disea.se 
is  drawn  forwar<l  and  divided.  If  the  disease  lias  spread  forward  into  the  tongue, 
and  especially  if  the  hyoid  l)one  is  involvecl,  the  tongue  should  be  s|)lit;  the 
healtliy  muscles  on  its  upper  surface  are  then  divided,  ami  the  deep  cancerous  in- 
filtration of  the  tongue  is  reached  ;iiid  can  be  attacked  from  in  front  and  behind. 
The  lingual  nerve,  which  is  expo.sed  on  the  Lateral  as]iect  of  the  tongue,  should  be 
divided  if  it  is  seen  to  enter  the  growth;  if  it  does  not  enter  the  mass,  it  should 
be  freecl.  The  blood-vessels  are  to  be  treated  similaiiy.  The  iiiusc|e~  .and  other 
tissues  are  then  grasped  with  forceps  and  divided,  so  that  tlii'  back  of  tiie  tongue 
can  !)(•  jiulled  into  the  wound  ••iml  the  oi-gan  di\ided  t  rans\-ersely  in  fimit  of  the 
disease  with  the  thermo-cauteiy.  In  this  way  Kocher  has  i-emoved  an  extensive 
carcinoma  which  involveil  the  whole  base  of  the  tongue,  and  had  infiltrated  the 
right  wall  of  the  jjliarynx  and  the  epiglottis. 

Methodical  dissection  of  the  lymph  nodes  of  the  neck  is  of  the  utmost  im- 
portance. One  can  do  better  when  one  has  a  definite  iil.in  foi'  wdiking  and 
po.s.ses,se,s  a  clear  idea  of  the  location  of  the  lymph  nodes  that  are  most  likely  to 
be  involved,  than  when  one  .simply  goes  gro|)ing  about  in  the  anterior  triangle, 
removing  any  enlarged  nodes  that  he  may  hai)])en  to  come  acro.ss. 

The  nodes  that  receive  their  sujjply  from  difTcrcnt  parts  of  the  tongue  are  the 
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following:  the  submental,  that  lie  uj)on  and  between  the  genio-hyoid  and  genio- 
hyo-glossi  muscles,  and  that  are  more  jiarticularly  involved  in  disease  of  the 
lower  lip.  tip  of  the  tongue,  and  region  of  the  frtenum:  the  suljmaxillary  group, 
one  lying  in  the  subcutaneous  tissue  over  the  submaxillary  salivar\-  gland,  and 
tiie  others  lying  beneath  the  gland  and  within  its  sheath;  the  superior  carotid  or 
i:)ar()tiil  group,  lying  on  or  beneath  the  great  vessels  below  and  beneath  the  par- 
otid gland;  and  the  inferior  carotid  group,  situated  at  the  bifurcation  of  the 
common  carotid.  A  l3'mi)h  noile  that  is  situated  at  the  posterior  inferior  angle 
of  the  hyo-glossus  muscle  should  be  looked  for  and  removed.  If  the  disease  is  in 
tlic  middle  line,  both  .sides  of  the  neck  should  be  cleared  out.  Buthn  removes  the 
platysma.     (Consult  also  the  article  on  "Surgery  of  Lymph  Nodes."  in  Yo\.  II.) 

Butlin"  recommends  a  long  incision  extending  from  the  mastoid  process, 
or  from  a  point  just  below  it,  to  the  sterno-clavicular  joint,  along  the  anterior 
Ijorder  of  the  sterno-mastoid  imiscle.  Anotiiei-  incision  is  carried  from  the 
.symphysis  menti  across  the  side  of  the  neck  to  meet  the  first  incision  at  a  point 
corresponding  to  the  upper  border  of  the  thyroid  cartilage.  It  forms  nearly  a 
right  angle  with  the  first  incision,  and  divides  the  skin  into  two  large  triangular 
flaps — a  lower  one,  with  its  apex  directed  backward,  and  an  upper  one,  with  its 
apex  turned  downward.  The  lower  Hap  is  to  l)e  turned  inwartl,  and  the  u]>per 
one  is  to  be  reflected  upward  over  the  jaw.  These  flaps  should  be  of  skin  only,  or 
should  contain  very  little  more  than  skin,  because,  in  addition  to  the  lymph  node 
that  lies  over  tht'  submaxillary  salivary  gland,  there  is  another  node  in  the  sub- 
mental region,  one  which  also  lies  in  the  subcutaneous  fat.  These  incisions  give 
good  access  to  the  regions  just  indicated,  and  i)ermit  of  a  thorough  cleaning  out 
of  the  contents  of  the  anterior  triangle,  at  a  mininuun  cost  of  time  and  with  a 
mininunn  loss  of  lilood.  The  submaxillary  sahvary  gland,  the  lymph  nodes,  fat, 
connective  ti.ssue,  a  part  of  the  omo-hyoid  muscle,  the  platysma  muscle,  ciuanti- 
ties  of  veins,  sometimes  a  great  piece  of  the  internal  jugular,  if  the  lymph  nodes 
are  adherent  to  it.  and  sometimes  a  i)oi-tion  of  the  external  carotid  artn-y.  should 
be  remoM'd. 

W'lwu  we  remember  that  about  seventy  \)vr  cent  of  the  recurrences  are  not 
in  the  scar,  l^ut  in  the  lymph  nodes,  we  can  scarcely  fail  to  realize  the  im])ortance 
of  making  the  regional  removal  of  lymph  nodes  in  carcinoma  of  the  tongue  as 
thorough  as  has  been  done  in  carcinoma  of  the  breast. 

\  careful  study  of  the  various  procedures  suggested  for  the  removal  ol  the 
tongue,  coupled  with  a  moderate  experience  in  tongue  surgery,  will  make  it 
quite  evident  that  no  one  method  of  proci'dvu-e  can  be  followed,  but  that  each 
case  has  its  own  individuality  and  re(|uires  a  method  of  removal  adapted  to  the 
locality  and  extent  of  the  disease.  It  has  been  abundantly  demonstrated 
that  the  anterior  triangle  of  the  neck  should  be  cleared  out  in  every  case,  in- 
dependently of  there  being  any  evidence  of  enlargement  of  the  lymph  nodes. 
The  fact  that  seventy  per  cent  of  the  i-ecurrences  occur  in  the  lymph  nodes  is 
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sullicic'iit  cvidciicc  to  cstahlisli  iliis  ])(iiiit.  The  writer  has,  for  a  lonir  time, 
made  it  a  rule  to  remove  tlie  eoiiteiits  of  tlie  anterior  triaiifjle  throiigli  an  niMiiiiif,' 
made  hy  means  of  two  ineisioiis— one  tliut  passes  from  tlie  anterior  border  of  the 
mastoid  i)roeess  down  to  tin-  level  of  the  upjier  border  of  the  thyroid  cartilafre, 
and  a  seeon<l  one  that  passes  from  l)enealh  tlie  liiin  and  joins  thclir-tal  abont 
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Fit:.  233. — Tlic  Lines  of  Mr.  Butlin's  IncUion.  The  lingual  artery  is  also  shown  tlirouph  llie 
ilividi'tl  fibrfs  of  the  hyo-gliis.sas  muscle.  (Mr.  Biitiin  ha.-<  recently  recommended  the  extension  of  the 
first  incision  down  to  t lie  slemo-cliivicidar  joint,  to  permit  of  more  thorough  search  for  infected  lymph 
nodes.) 

the  level  of  the  hyoid  bone.  (Fiji.  •_':«.)  The  flaiis  are  turned,  one  up  and  one 
down,  and  the  platysma,  the  veins,  the  lymph  nodes,  and  the  >ul)nia\illary 
.salivary  glands  arc  all  removed:  special  attention  beiiif;;  jjaid  In  the  upper  and 
lower  carotid  and  the  submental  regions.  During  this  dissection  tiie  lingual 
artery  may  be  very  ca.sily  secured.  After  the  submaxillary  salivary  gland  has 
been  turned  up  on  the  cheek,  and  the  facial  artery  and  vein  liave  Imlh  been 
doubly  ligatured  and  then  divided  between  tlie  ligatures,  tlie  posterior  border 
of  the  mylohyoid  muscle  conies  distinctly  into  view,  while  behind  and  be- 
neath may  be  .scon  the  hypoglo.ssal  nerve  and  the  ranine  vein,  running  along 
the  .surface  of  the  hyo-glossus  muscle.  If  the  hyoid  t)one  is  then  caught  np 
with  a  strong  blunt  hook  and  steadied,  an  incision  dividing  the  fibres  of  the 
hyo-glossus  jast  above  the  hyoid  Iione  will  exjjose  the  lingual  artery  as  it  lies 
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ininicdiatdy  beneath  the  hyo-glo.'^sus  imisclc.  I  have  never  failed  to  find  it  in 
tiiis  position. 

If  enlarged  lymph  nodes  are  found  at  the  level  of  the  bifurcation  of  the  coni- 
inon  carotid,  the  incision  shoukl  be  carried  down  along  the  anterior  border  of  the 
sterno-niastoid  to  the  sterno-clavicuiar  joint.  I  always  dissect  the  triangle  of 
the  neck  Ijefore  touching  the  mouth  or  e\-en  inserting  a  mouth-gag.  If  the  case 
is  one  in  which  a  tracheotomy  is  re([uired.  this  is  the  jjroper  time  for  the  per- 
formance of  this  operation.  The  patients  will  thus  be  allowed  a  week  in  which 
to  become  accustomed  to  the  tube,  and  tlie  incisions  in  the  neck  will  have 
sufficient  time  to  heal  before  the  oi)eration  on  the  tongue  is  undertaken.  As 
already  stated,  the  writer  would  perform  tracheotomy  or  laryngotomy  only  in 
cases  where  more  than  one-half  of  the  tongue  is  to  l)e  reniove<l,  or  in  cases  wliere 
the  disease  is  situated  far  back,  and  particularly  where  it  involves  the  Hoor 
of  the  mouth.  The  operation  (tracheotomy  or  laryngotomy)  is  in  itself  by  no 
means  a  trivial  affair,  and  may  very  well  be  dispensed  with  in  partial  resection 
of  the  tip  or  the  side  of  the  tongue,  or  e\-en  in  the  removal  of  an  anterior  or 
lateral  half  of  the  organ.  If  the  patient's  conilition  is  good,  and  if  a  part  only  of 
the  tongue  is  to  be  removed,  the  operation  can  be  done  very  nicely  after  the 
removal  of  the  affected  lymph  noiles  is  com])leted,  and  with  very  little  additional 
loss  of  blood  or  additional  shock.  The  patient  is  thus  saved  the  ordeal  of  a 
second  operation.  In  fact,  I  have  nearly  always  completed  these  two  separate 
(ipei-ati\-e  procedures  at  one  sitting.  When  the  lymph  nodes  of  the  neck  have 
(ince  been  dissected  out,  and  after  the  lingual  or  the  external  carotid  artery  has 
been  tied,  the  additional  time  needeil  i'or  the  remo^■al  of  the  tongue  is  trifling. 

AMieii  the  disease  is  confined  to  the  boi-dei-  of  the  tongue,  the  floor  of  the 
mouth  not  being  infiltrated,  the  lialf  or  the  whole  of  the  organ  may  be  removed 
per  OS.  There  is  then  no  direct  conununication  between  the  mouth  and  the 
neck,  and  there  is,  therefore,  no  danger  of  the  wountl  in  the  neck  getting  infected. 
If,  howevci-.  the  Hoor  of  the  mouth  has  been  opened,  the  neck  may  be  protected, 
as  mentioned  before,  Ity  placing  a  large  rubber  drainage-tube  (half  an  inch  in 
diameter)  in  the  wound,  the  upper  end  in  the  mouth  being  so  ])laced  that  the 
orifice  of  the  tube  shall  be  just  flush  with  the  floor  at  its  most  de])enden1  part, 
while  the  other  end  emerges  in  the  neck.  If  the  edges  of  tlie  wound  are  care- 
fully covered  with  Whitehead's  varnish,  and  the  wound  in  the  mouth  is  dressetl 
twice  daily  with  the  same  varnish  and  covered  with  iodoform  gauze,  the  wound 
ill  the  neck  will  seldom  become  infected. 

Trendelenburg  drains  the  space  between  the  tongue  and  the  epiglottis  by 
suturing  the  edges  of  the  wound  in  the  mucous  membrane  to  the  external  skin 
near  the  lower  angle  of  the  incision.     The  i)lan  seems  to  be  a  gocxl  one. 

Profes,sor  Kocher's  recent  advocacy  of  division  of  the  jaw  in  the  middle  line 
as  a  routine  procedure  in  ordinary  cases  is  one  which  does  not  conunend  itself 
to  mv  judgment.     AMien  the  disease  involves  the  floor  of  the  mouth,  division 
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(if  llic  jawfiivcs  ])i'rf{'ct  accfss,  ami  ciialilcs  one  to  rciiMivc  the  disease  witli  less 
iiiterfi'ieiiee  with  inuscles  ami  nerves  than  would  otlicrwise  ])v  tlic  case;  ami  in 
sucii  cases  it  is  ceilaiiily  the  l)est  inoc-eduie.  If  the  dis<'ase.  hdwever,  is  far 
hack  at  the  mot  (if  the  tonmie,  Laiigeiiheck's  opeialion.  with  divisiim  of  tlie  jaw 
at  the  an^lc,  is  far  away  the  safer  and  more  thorough  jirocedure.  If  the  jaw  is 
divide(|  either  at  the  symphysis  or  at  the  anfiie,  it  should  he  done  wit  Ji  iriitiuiar 
or  rcctaiifiular  cuts,  as  shown  in  the  accoinpanyinfi  illustration  (Plate  XLIIli, 
and  without  disturbing  the  K''"'!''  tubercles.  One  can  then,  at  the  i)ro|i(i-  lime, 
icunite  the  separate  portions  of  the  jaw  witli  exactness.  The  jioles  for  the  wire 
should  he  drilled  hefore  the  jaw  is  divide(l. 

While  S(''dillot's  or  Laiifieniicck's  method  of  dividing;  the  jaw  is  ad\i>ai)ie  in 
disease  involving  the  floor  of  the  mouth  or  situated  far  back  at  the  root  of  the 
tongue,  such  division  is  not  necessary  in  di.sease  of  the  tip  and  l)order.  In  fact, 
this  interference  with  tiic  jaw  conslitutes  a  coiii]iiiurid  fracture,  in  wliidi  lliere 
is  an  opening  into  the  nioutli:  and  vei-y  often  tiie  jiarls  licconie  infcclnl  and 
union  is  sometimes  delayed. 

In  operating  on  advanced  ca.ses  it  is  advi.^abie,  instead  of  cutting  blindly 
at  some  distance  from  the  actual  cancerous  growth,  to  identify  the  different 
muscles  and  to  divide  them  at  definite  ])oints-  tlir  .-lylo-glossus  as  high  upas 
may  1-e,  thchyo-glossusand  lingualis  inferior  at  the  liyoid  bone,  ami  the  geiiio- 
glo.ssal  portion  of  the  genio-hyo-glossus  (on  one  oidu  both  sides)  near  the  genial 
tubercles.  The  lingual  artery  and  veins,  with  their  accompanying  lyinpiiatic 
vessels,  should  be  removed.  The  branch  of  the  hyjioglossal  nerve  wliich  supplies 
the  genio-hyoid  muscle,  and  wliich  is  given  oiTabout  the  centre  of  the  liyo-glossus 
muscle,  should  be  saved,  if  possible. 

Patients  with  advanceil  cancerous  disease  of  the  tongue  and  eiiiaigenient 
of  numerous  related  lynijih  nodes  jnesent  thems(i\es  for  treatment  at  our  surgi- 
cal clinics,  and — as  is  still.  unfnrtun;itely.  too  often  the  cas( — they  give  a  history 
of  having  had  the  sore  ciuilerized  with  nitrate  of  siJNcr  or  other  caustics,  periiajis 
repeatedly  for  weeks.  At  the  present  day  this  is  little  short  of  criminal.  Caus- 
tics cannot  jiossibly  do  any  good,  and  certainly  do  aggravate  and  stimulate  the 
di.sea.se.  Let  us  hope  that  the  practice  will  soon  come  to  an  end.  It  is  certainly 
hurtful  to  malignant  sores,  and  often  so  to  those  of  a  simple  nature. 

After-treatment. — The  after-treatment  is  important.  Insiiiiation-])neumo- 
nia  ami  exhaustion  are  the  two  great  dangers  attending  cMirpalinii  of  cancer 
of  the  tongue  by  means  of  the  knife.  When  the  ])atient  is  returned  to  the  ward 
— or  to  his  room,  if  the  ojieration  has  been  performed  in  a  private  residence — 
heat  sh(tuld  be  a|)i)lied  to  the  extremities.  A  nur.se  should  be  detailed  foi-  con- 
stant attendance  during  the  first  forty-eight  luuu-s.  The  jiatienfs  head  should 
be  turned  to  one  side,  and  the  moutli  .-ind  jiharynx  ke)it  as  clear  of  mucus  as 
possible.  With  car«  and  gentleness  they  can  lie  kept  moderately  dry  and  dear 
by  the  use  of  mojw  of  sterilized  absorbent  cotton  wrung  out  of  an  antiseptic 


i:\ri.ANA rioN  of  im-atk  xi.iii. 


Fia.  1.  —  Illustrates  tortuous  spction  tlirouRli  llip  lowi'r  jaw;  flip  ohjcrt  of  such  a  section  being  to 
secure  perfect  replacement  anil  immobilization  of  the  fragments  by  a  single  bone  suture.  The  genial 
tubercles  and  muscular  attachments  are  not  necessarily  disturbed  in  tnaking  this  section. 

I'lo.  2. — Illustnites  the  tortuous  section  at  the  angle  of  the  mandible,  in  Langenbeck's  operation 
One  strong  suture  through  the  bone  fixes  the  fragments  firndy  in  position  and  retains  them. 
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PLATE  XUII. 


Fig.   2 
Photographs  Showing  Tortuous  Sections  Through  the  Lower  Jaw 


SURGICAL  DISEASES  OF  THE  IIOUTH  AND  TONGUE.       289 

solution.  The  next  day  the  patient  should  be  encouraged  to  sit  up  in  bed  with  a 
back-rest,  and  to  get  into  a  rocking-chair  for  a  while  during  the  morning.  On 
the  third  and  following  days  he  should  be  permitted  to  sit  up  in  this  manner 
during  the  afternoon  as  well.  During  the  first  forty-eight  hours  a  nutrient  enema 
composed  of  two  ounces  of  peptonized  milk,  one  ounce  of  beef  juice,  the  white 
of  one  egg,  and  half  an  ounce  of  brandy  should  be  given  every  six  hours.  A 
saline  enema  (ten  ounces),  administered  every  night  and  morning,  is  beneficial 
and  relieves  tliirst.  If  swallowing  on  the  third  day  is  painful,  the  patient  may 
be  fed  through  a  small  stomach  tube,  or  through  a  catheter  passed  along  the 
floor  of  the  nostril. 

It  may  be  possible,  by  ^\Tight's  method,  to  raise  the  opsonic  power  for 
staphylococci  and  streptococci.  Emery  did  tliis  in  two  of  Cheatle's  cases — 
for  staphylococci  only,  in  one,  and  for  staphylococci  and  streptococci  in  one. 
The  two  cases  did  well,  and  the  temperature  remained  normal  throughout. 

Operation  Mortality. — It  is  very  difficult  to  incUcate  fairly  the  mortality 
resulting  from  operations  for  cancer  of  the  tongue.  If  a  large  number  of  cases, 
as  pubhshed  by  the  most  experienced  and  skilful  surgeons,  are  added  together, 
the  mortahty  \\ill  be  found  to  be  in  the  neighborhood  of  fifteen  per  cent.  This 
is  in  some  respects  a  misleading  statement.  The  percentage  given  represents 
the  results  obtained  by  skilled  speciahsts;  it  does  not  enable  one  to  give  a 
judicial  reply  to  an  inquiring  patient. 

Whitehead''^  reports  116  of  so-called  uncomphcated  cases  with  3  deaths,  or 
a  mortahty  of  2.5  per  cent;  but  he  had  17  deaths  in  a  series  of  3S  compHcated 
cases — a  mortahty  of  over  44  per  cent,  including  7  deaths  in  9  cases  of  excision 
below  the  jaw  (a  mortahty  of  77  per  cent).  Improved  technicjue  is  lowering 
the  mortahty-rate,  but  the  bright  outlook  for  the  future  is  based  upon  an  early 
diagnosis  and  upon  the  excision  of  precancerous  and  early  conditions.  Meller^ 
finds  recurrence  in  79  per  cent — radical  cases  in  14  (6  per  cent) — and  the  opera- 
tive mortality  13  per  cent.  It  would  appear  that  the  longer  time  the  disease 
has  existed  the  greater  the  malignancy  and  the  greater  the  danger  from 
operation. 

The  mortality,  after  the  removal,  from  the  tongue,  of  cancerous  nodules  so 
small  that  the  parts  can  be  brought  together  with  suture,  very  little,  if  any,  raw 
surface  being  left,  should  be  only  what  may  be  called  accidental,  i.e.,  2  jier  cent 
or  less.  The  mortality  after  the  removal  of  the  anterior  or  lateral  half  should 
be  well  under  10  per  cent ;  but,  for  the  removal  of  the  whole  tongue,  the  mortality 
will  possibly  fall  little  short  of  20  per  cent  or  25  per  cent,  and  will  be  considerably 
greater  when  it  is  necessary  to  remove  the  floor  of  the  mouth,  a  portion  of  the 
lower  jaw,  the  tonsil,  or  a  part  of  the  pharjmx. 

End  Remits.— The  best  figures  that  I  know  of  are  Butlin's.'"  with  2S  cures 
out  of  113  cases,  or  25  per  cent.  Jlcllcr^  estimates  the  duration  of  hfe  to  be 
prolonged  thirteen  and  a  half  months  by  operation. 
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T.vHLF,  Showim;  DruATioN  OF  Life  After  OrEHATioN  Fon  Cancer  of 
THE  Tunc; IE. 


1  operation,  30  cases 

2  operations.  10   " 

3  "  1  case 

4  ■'  1    •• 

5  "  1    " 


Alter    one    operation 
death  occurred  in: 


1 

day. 

1  case 

2 

days, 

2  cases 

7 

" 

1  case 

15 

days, 

I    •' 

1  month, 

1     " 

2 

months, 

1     " 

4 

1     " 

5 

2  coses 

7 

1  case 

8 

2  cases 

9 

2    " 

10 

1  case 

11 

2  ca.ses 

12 

1  case 

14 

2  cases 

113 

1  case 

One  o  p  e  r  a  t  i  o  n — 
death  without  recur- 
rence: 
C  months.  1  case 
19      ■■  1     •■ 

Cyrs.  10  inos.,  1  case 

Alive    without    rccur- 

reiu'c: 
6  yrs.  1  month,  1  case 

Well  after: 
5  yrs. ,  1  case 

5  yrs.  2  nios.,  1  case 

6  yrs.  1  month,  1  case 

7  yrs.  6  mos. ,  1  case 


Two  operation  a — 
Length  of  time  after 
the  first  operation 
when  death  occurred 

Well: 
7  montlis,  1  case 


S         " 
10 
12 
2-1 

2J  years, 
4i       • 
81     •• 


.\live  with  recurrence: 
3  yrs.  3  mos.,  1  case 

3  operations;   death  in 

12  mos.,  1  case 

4  operations;  death  in 
8  years,  1  case 

5  operations;  death  in 
4  yrs.  anil  9  mos., 
1  case 


With  nur  increasing  knowledge  of  precancerous  antl  early  cancerous  con- 
ditions, and  our  improved  methods  of  operating,  can  we  not  iioi)e,  in  the  very 
near  future,  to  reverse  the  figures  and  get  seventy-five  per  cent  of  cures  and 
twenty-five  per  cent  of  failures? 

Recurrences  in  the  scar  are  generally  hopeless.  In  one  woman  half  of  the 
tongue  was  removed  for  carcinoma  in  the  Montreal  General  Hospital.  Recur- 
rence took  place  in  the  remaining  half  two  months  afterward.  This  lialf  was 
then  removed.  Fifteen  years  later  she  was  quite  well  and  without  recurrence. 
She  is  now  sixty-one  j'cars  of  age.  Any  one  can  understand  every  word  she 
says.  Recurrences  in  the  lymjjh  nodes  maybe  removed,  wlien  ]i(i.-<sil)le,  and 
thus  sometimes  a  respite  is  obtainetl. 

Tlie  amelioration  of  the  discomfort  and  suffering  of  patients  affected  with 
inoperable  malignant  disea.se  of  the  tongue  and  mouth,  or  of  patients  who  have 
refu.H'd  operation,  is  not  easily  secured,  antl  the  results  of  treatment  are  usually 
un.'<atisfactory.  Mouth  washes  may  relieve  the  fcttor  and  .salivation,  ami  rentier 
these  conditions  less  objectionable  to  tho.se  who  come  in  contact  with  the  pa- 
tient. One  of  the  least  irritating  antl  most  effective  is  a  solution  of  pota.s.siuin 
permanganate,  1  in  2,000  or  1  in  1,(K)0.  The  pain  is  constant  night  and  day, 
antl  often  severe,  requiring  increasing  doses  of  morphia.  Resection  of  the 
lingual  nerve,  first  performed  bj'  Hilton,  in  1S.50,  to  relieve  pain  in  ino])erablc 
cancer,  is  a  difficult  operation  in  these  cases,  and  ha.s  proved  rather  disappoint- 


SURGICAL   DISEASES   OF  THE   MOUTPI   AND   TONGUE.       291 

ing.  Mastication  becomes  impossible,  and  swallowing  difficult  and  painful.  Any 
other  than  the  most  bland  foods  cause  irritation.  Milk  and  white  of  egg  are 
among  the  best.  These  patients  may  sometimes  be  fed  by  a  catheter  passed 
througii  the  nose,  and  noui'ishment  may  be  administered  by  way  of  the  rec- 
tum. Hemorrhages  are  not  infrequent.  They  are  sometimes  controlled  by 
pressure  and  by  the  use  of  astringents  and  adrenalin.  If  necessary,  the  lingual 
or  external  carotid  may  be  tied.  Lymph  nodes  which  ljreai<  down  and  sup- 
purate are  extremely  offensive.  The  x-rays  seem  to  hasten  the  breaking  down, 
and  are  probably  always  useless  in  epithelioma  involving  the  lymph  nodes. 
They  do  sometimes  relieve  pain;  one  cannot,  however,  expect  any  recession 
from  their  use. 

\^Tiitehead '^  has  found  the  rehef  of  tension  afforded  by  a  linear  incision  to 
be  very  soothing,  and  advises  it  in  suitable  cases. 

S-VRCOM.\  OF  THE  ToNGUE. — Our  knowledge  of  sarcoma  of  the  tongue  is  still 
somewhat  vague  and  intlefinite;  the  condition  is  rare.  Marion,  Shier,  Keenan, 
and  Naegele  have  collected  and  analyzed  the  reported  cases.  They  are  about 
thirty  in  number.  There  has  been  a  great  deal  of  criticism  as  to  the  cases  included 
and  excluded.  The  diagnosis  is  often  extremely  difficult,  particularly  when  the 
growth  is  situated  at  the  !:)ack  of  the  tongue.  It  is  doubtful  whether  the  micro- 
scojie,  even  when  employed  by  the  most  skilful  microscopist,  can  distinguish 
between  a  sarcoma  at  the  base  of  the  tongue  and  an  inflamed  lingual  tonsil. 

Marion  excluded  the  small-celled  tumors  in  which  the  cells  were  surrounded 
by  a  fine  reticulum.  This  reticulum  might  be  very  easily  overlooked  if  the  small 
round  cells  were  not  first  gotten  rid  of.  Keenan  included  only  17  positive  cases 
in  his  table.  There  is  less  difficulty  in  diagnosing  sarcoma  situated  on  the  dor- 
sum, the  edge,  or  the  under  surface  of  the  tongue.  In  Naegele's  table  of  30  cases, 
5  were  located  on  the  back  of  the  tongue,  7  at  the  base,  4  on  the  edge.  Tlie  dis- 
ease is  rather  more  common  in  males  than  in  females.  Of  Naegele's  cases,  three 
were  congenital  and  rapidly  assumeil  dangerous  proportions.  The  so-called  car- 
cinomata  of  the  tongue  of  cattle  are  chiefly  due  to  the  ray  fungus. 

Although  a  number  of  cases  have  occurred  in  infancy  and  in  children  under 
ten,  the  frequency  of  the  disease  seems  to  increase  with  age,  and  sarcoma,  like 
carcinoma,  would  seem  to  be  more  common  after,  than  before,  the  age  of  forty. 
In  about  fifty  per  cent  of  the  cases  the  tumor  is  pedunculate. 

Sarcoma  of  the  tongue  may  be  relatively  benign,  of  exceedingly  slow  growth, 
and  without  hivolvement  of  the  lymph  nodes.  A  considerable  percentage  of 
these  cases  remain  free  from  recurrence  after  removal.  In  another  group  of 
cases  the  tumor  is  desperately  malignant,  witli  early  involvement  of  the  lymph 
nodes,  recurrence  after  removal  Ijcing  frequent,  and  the  disease  often  developing 
again  soon  afterward.  Congenital  lymphangiectasis  of  the  tongue  has  been 
known  to  precetle  the  development  of  a  sarcoma,  and,  in  one  instance  at  least, 
the  tumor  of  the  tongue  has  been  secondary  to  sarcoma  of  the  a^sophagus. 
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Sai'foiim  of  the  tunfiuc  is  jii'iiiTally  accoinpaiiicil  liy  pain  alter  a  ii  rtaiii  time 
has  elapsed ;  ulceration  and  slougliing  occur  laiiii  r  in  tlic  rapidly  growing  forms. 
When  the  mass  becomes  necrotic,  the  resemhlancc  to  a  l)n)kcn-do\vn  gumma  is 
very  close.  The  diagnosis  in  these  cases  is  very  (iillicult  to  make,  and  can 
scarcely  lie  made  with  certainty  without  the  aid  of  the  microscope.  The  super- 
ficial forms  may  he  described  as  smooth  and  bulging  on  the  side  toward  the  .sur- 
face of  the  tongue.  In  two  reported  cases  (those  of  Butlin  and  Bloodgood)  tlie 
sul)maxillary  salivary  gland  was  enlarged  from  pressure  on  its  duct .  The  swell- 
ing of  the  gland  sulisided  after  the  removal  of  the  tumor.  In  I'.HY.l  1  liad  umler 
my  care  a  cjise  which  illustrates  very  well  the  difficulty  of  making  a  diagnosis: — 

A  man,  47  years  of  age,  who  complained  of  a  lump  on  the  hack  of  his  tongue, 
was  admitted  to  the  Montreal  (ieiieral  Hospital.  This  lump,  he  said,  had  lieen 
there  for  several  months;  that,  a  short  time  previously  to  his  application  for  admis- 
sion, he  hail  been  in  another  hospital,  where  a  portion  of  the  tumor  had  been 
removetl;  and  that  he  had  lieen  told  that  the  growth  was  a  variety  of  cancer,  and 
that  his  whole  tongue  would  have  to  be  removed.  On  inquiry  at  this  hospital  I 
learned  that  the  diagnosis  of  sarcoma  at  the  base  of  the  tongue  hail  lieen  made. 
On  examination,  there  was  .seen  at  the  base  of  the  tongue,  in  tlie  situation  of  the 
lingual  ton.sil,  a  smooth,  rather  firm  round  tumor,  which  gradually  merged  into  the 
pharyngeal  tonsil  on  that  side  and  was  covered  with  normal  epithelium.  On  two 
occasions  portions  were  removed  for  microscojiical  examination;  the  pathologist 
of  the  hospital  reporting,  on  each  occasion,  that  he  found  no  evidence  of  malignant 
(liseivse.  These  sections  were  compared  with  tho.se  removed  in  the  neighboring 
hospital  and  were  found  to  lie  very  similar.  The  pathologists  of  the  two  hospitals 
persisted  in  dieir  respective,  previously  expressed  opinion.s — on  the  one  hand,  that 
it  was  sarcoma,  and.  on  the  other,  that  there  was  no  evidence  of  malignancy.  The 
patient  was  a  full-blooded,  well-nourished  man.  While  he  was  in  the  hospital  I 
discovered,  in  the  epigastric  region,  a  hard,  round,  ball-like  tumor,  apparently  the 
size  of  a  large  orange,  freely  movable,  and  seemingly  connected  with  the  walls' of 
the  stomach.  Although  urged  to  submit  to  an  exploratoiy  incision,  the  man  abso- 
lutely refuseil.  Some  three  months  later,  he  returned  to  the  hosjiital,  and  the 
exploratorj-  incision  which  was  then  made  revealed  a  larjre  tumor,  evidently  malig- 
nant, involving  and  uniting  into  a  single  ma.ss  the  stomach,  duodenum,  and  pan- 
creas. The  tumor  was  irremovable.  The  man  died  in  August,  1903,  of  general 
debility  and  malnutrition. 

At  the  autopsy,  the  stomach  tumor  was  found  to  be  a  round-celled  sarcoma. 
The  growth  on  the  tonjiue,  which  had  been  considerably  pared  down  by  the  taking 
of  four  pieces  (two  in  each  hospital)  for  the  microscope,  had  never  shown  any  sign 
of  increase  or  return. 

It  may  be  arj^Jed  that  the  growth  in  the  abdomen  was  a  metastasis  from  the 
tongue,  and  metast;ises  are  not  uncommon  in  sarcomata  of  the  tongue.  It  may  be 
said,  on  the  other  hand,  that  the  growth  on  the  tongue  was  a  metastasis  from  the 
abdomen.  The  microscopical  findings  in  the  small  portions  removed  from  the 
tongue  were  not  sufficiently  characteristic  to  enable  the  pathologists  of  the  two 
hospitals  to  agree.  The  man  lived  eleven  months  after  the  tumor  on  the  tongue 
was  first  noticed,  and  seven  months  after  the  four  small  portions  had  been  removed, 
and  during  this  period  there  had  been  no  sign  of  growth  at  the  site  on  the  tongue. 
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It  certainly  is  not  characteristic  of  sarcoma  to  remain  stationarj'-  after  repeated 
irritation.  It  may  be  still  a  question,  therefore,  whether  the  growth  on  the  tongue 
was  a  sarcoma  or  a  hypertrophied  lingual  tonsil. 

Prognosis. — The  prognosis  depends  first  on  the  character  of  the  growth, 
whether  it  is  comparatively  benign  and  without  involvement  of  the  related 
lymph  nodes,  or  of  a  more  malignant  type;  but  it  may  be  said  that,  in  cases 
where  the  disease  has  been  recognized  early  and  the  tumor  has  been  thoroughly 
removed,  the  prognosis  is  good.  In  the  ulcerating  forms,  with  enlarged  lymph 
nodes,  local  recun-ence  and  metastasis  to  the  internal  organs  must  be  e.xpected. 

Treatment. — The  treatment  consists  in  remo\-ing  the  growth  and  the  affected 
nodes  as  in  carcinoma,  and  the  same  incisions  may  serve  for  both  purposes. 
If  recurrence  takes  place,  Coley's  serum  should  be  given  a  trial.  In  fact,  it  may 
be  employed  with  the  object  of  anticipating  a  return  of  the  growih. 

SjT)hilis  of  the  Tongue. — The  interest  in  syphilis  of  the  tongue  centres 
chiefly  in  the  tertiary  lesions.  A  primary  sore  is  occasionally  observed;  it  is 
generally  situated  on  the  dorsal  surface  of  the  tip.  It  is  more  common  in 
men  than  in  women.  It  presents  in  a  general  way  the  usual  characteristics  of 
a  hard  syphiUtic  sore  elsewhere.  It  may  be  an  indurated  superficial  sore,  a 
nodule  more  deeply  placed  in  the  subepithehal  tissues,  or  a  fissure  located 
between  the  folds  of  the  tongue.  Phagedena  has  been  observed.  Syphilis  is 
contracted  from  smoking  an  infected  pipe,  from  drinking  out  of  an  infected 
vessel  (especially  in  Russia,  where  they  are  made  of  wood),  by  kissing,  and 
by  local  contact  in  other  ways.  The  disease  can  generally  be  recognized  by 
its  typical  indurated  base,  which  differs  from  the  infiltration  of  carcinoma, 
and  by  the  simultaneous  enlargement  of  the  related  lymph  nodes.  In  cases  of 
doubt,  one  must  wait  for  the  appearance  of  secondary  symptoms.  The  treat- 
ment is  that  of  syphilis. 

Soft  chancre  of  the  tongue  has  been  reported,  but  it  is  extremely  rare. 

Mucous  patches  and  papillomata  are  seen  among  the  early,  but  much  more 
frequently  are  found  among  the  late,  secondary  manifestations  of  sypliihs.  They 
are  far  less  common  on  the  tongue  than  about  the  anus,  \-ulva,  or  tonsils,  ilu- 
cous  patches  are  small  whitish-gray  spots,  slightly  raised;  they  are  generally 
seen  on  the  borders  and  dorsum  of  the  tongue,  and  occasionally  on  the  under 
sui-face.  By  the  coalescence  of  several,  a  patch  of  considerable  size  may  be 
formed.  They  sometimes  persist  for  a  long  time  (several  months),  if  not  treated. 
Tlie  secretion  from  them  is  contagious,  and  the  patient  should  be  warned  about 
allo\\-ing  any  one  to  use  his  pipe.  In  this  way  the  disease  sometimes  spreads 
among  glass-blowers.  These  patients  are  a  great  danger  to  those  with  whom  they 
live  and  work.  The  diagnosis  is  generally  made  from  the  appearance  of  the 
patches  and  the  other  emlences  of  secondary  syphilis.  Tlie  treatment  is  that 
of  syphilis,  and,  in  addition,  the  patches  should  be  mopped  daily  with  a  ton- 
grain  solution  of  chromic  acid. 
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l'"(Hirnii'r  has  ilcscribctl  IIk'  dccuitcuci'  nf  jihuiucs  ami  sclciosing  glo.-isitis 
in  tertiary  syphilis.  The  platjues,  whieh  arc  nf  an  iiregiiiar  round  siiape.  arc 
sniootii,  elevated,  and  generally  nuiltii)le:  they  arc  placed  superficially,  and  may 
fuse  together.  They  occasionally  ulcerate,  and  in  healing  they  leave  a  scar  or 
furrow.  In  other  cases  they  disajjpear  on  treatment,  leaving  no  scar  lichind 
them.  The  sclerosing  glos.><itis  is  due  to  cellular  Iiypeipla.-;ia,  limited  tn  tlie 
superficial  portions  of  the  tongue  or  extending  into  the  deeper  tis.sues.  Super- 
ficial necrosis  may  take  place,  and, as  a  result,  fissures  may  form.  During  the 
healing  of  the  ulcerated  areas  the  connect i\c  tissue  contracts  veiy  considera- 
hly,  thus  causing  at  times  deformity  of  the  idiiguc  The  diagnosis  is  genei'aljy 
evident  fi'om  the  a.'J.sociation  of  the  conditiiin  witli  odier  syphilitic  lesions, and 
from  a  syphilitic  history.  The  treatment  consi.-<ts  in  the  administration  of  potas- 
sium iodide  in  increa.><ing  doses  until  the  ad\'anceof  the  local  disease  is  arrested. 
Additional  relief  may  be  afTordeil  hy  wiping  the  tongue  with  a  penliioride-uf- 
mercury  solution,  1  in  1. ()()(). 

(iimimata  may  l>e  dixidcd  inlo  the  sui)erficial  and  the  deep.  SuliiiiiU'dus 
gummata  are  .small,  the  size  of  a  pea  or  even  smaller.  Tiiey  are  generally  multi- 
ple, are  situated  on  the  <lorsum  and  borders  of  the  tongue  without  any  relation 
to  neighboring  teeth,  and  tend  to  bieak  ilown and  form  small  ulcers.  Cununata 
occur  in  inherited  and  in  acquired  .syi)hilis.  The  deep  gmnmata  are  generally 
larger,  and  more  centrally  placed.  The  larger  ones  are  ,'<ometimes  finiiied  by 
the  coalescence  of  two  or  three  smaller  gummata.  They  are  A-isible  as  project- 
ing round  bodies,  and  upon  palpation  they  are  founil  to  var,v  in  consistency. 
At  first  they  are  firm,  and  the  mucous  membrane  over  them  is  smooth,  .M- 
though  they  remain  quiescent  for  a  considerable  period  f)f  time,  all  gummata 
tend  to  disintegrate  and  break  down,  discharging  a  yellowish  fluid.  Tlie  base 
is  often  occupied  by  a  ragged,  tenacious,  nc-crotic  tissue,  which  shows,  when 
pulled  u]K)n,  very  little  tendency  \i>  l)leei|.  Careinoiiia,  on  llie  other  hand,  Meeds 
easily  and  sometimes  spontaneously.  The  end  of  the  tongue  may  be  partly 
divided  by  the  breaking  down  of  a  gumma  and  the  subseijuent  contraction. 
Just  before  the  overlying  mucous  membrane  becomes  perforated,  a  gununa  may 
readily  be  mistaken  for  an  absce.<s.  Ulceration  of  the  surface  occurs  not  infre- 
quently, Tlie  diagnosis  can  generally  be  made  from  the  characters  mentioned 
above  an<l  from  the  history,  Gummata  are  very  amenable  to  i)otassium  iodide 
administered  internally,  which  fact  may  ultimately  establish  the  diagno.sis,  .\l 
Aix-la-ChaiH'lle  the  use  of  hypodermic  injections  in  conjunction  with  the  iodide 
is  found  very  effectual,  Xobl  uses  injections  of  iodopin  when  the  iodide  is  not 
well  borne.  Locally,  it  is  imiwrtant  to  keep  the  mouth  thnmuiilily  clean. 
Tliis  object  is  facilitated,  and  the  healing  is  at  the  same  time  oftt'u  hastened,  by 
cutting  or  scraping  away  the  necrotic  tissue  and  by  applying,  to  the  surface  thus 
left,  chromic  acid  (10  or  20  grains  to  the  ounce)  or  a  carliolic-aciil  solution 
(lin20). 
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Recent  investigation  by  Fenger,  Neisser,  and  AMUiams  woukl  secni  to  [n-ove 
that  (he  hving,  growing  border  of  a  gumma  is  infectious. 

The  jjart  played  by  sypliilis  in  the  etiologj-  of  cancer  of  the  tongue  has  not 
yet  been  fully  determined.  There  are  surgeons  of  ^vide  experience  who  think 
that  cancer  of  the  tongue  is  developed  only  in  syphihtics.  The  consensus  of  opin- 
ion, however,  is  that  syphilis  is  only  effective  in  preparing  a  suitable  soil.  That 
the  ulcers,  scars  and  deep  syphilitic  fissures,  and  the  nodes — which  are  really  areas 
of  noi'nial  tissue  surrounded  and  rendered  prominent  by  contracting  scar  tissue 
— are  freciuontly  the  site  of  an  epithelioma,  is  common  knowledge.  That  syph- 
ilitic ulcers,  scars,  or  leucoplakia  patches  are  more  liable  to  become  epithelioma- 
tous  than  other  scars  or  patches  of  leucoplakia  is  not  yet  proved,  and  is  not 
generally  believed.  It  is  certain  that  epithehoma  of  the  tongue  is  seen  in  pa- 
tients in  whom  there  is  no  evidence  at  all  of  syphilis,  either  congenital  or  actiuired. 

Tuberculosis  of  the  Tongue. — Tuberculosis  of  the  tongue  is  most  conmionly 
obser\'ed  as  a  condition  secondary  to  advanced  tuberculosis  of  the  lungs,  larynx, 
and  pharynx.  It  occurs  in  the  form  of  nodules,  cold  abscesses,  ulcers,  and 
fissures  (so-called  tuberculosis  rhagades),and  ver}^ rarely  as  lupus,  not  more  than 
a  dozen  cases  ha\ang  been  reported.  The  nodules  are  more  commonly  seen  on 
the  edge  of  the  tongue;  they  are  indurated,  of  moderate  size,  and  tend  to  ])reak 
douii  and  leave  an  ulcer,  sometimes  with  an  undermined  edge.  Numei-ous 
small  tuberculous  nodules  sometimes  appear  on  the  tongue;  they  subsequently 
break  down  and  become  small  ulcers.  The  ulcers  are  superficial  and  occasionally 
nuiltiple;  the  fissures  are  more  like  sHts.  Periods  of  cjuiescence  and  activ-ity 
alternate.  Temporary  healing  is  not  uncommon  under  suitable  hygienic  and 
chmatic  conditions.  Tuberculous  ulcers,  even  when  fairly  large,  are  usually 
superficial,  and  the  tuberculous  rhagades  have  soft  edges.  Secondary  tubercu- 
lous lesions  of  the  tongue  generally  occur  when  the  patient  is  otherwise  much 
reduced,  and  are  the  cause  of  salivation  and  of  increasing  difficulty  in  taking 
food,  rendering  the  unfortunate  patient's  condition  most  pitiable.  Fortunately, 
in  a  great  majority  of  cases  the  epithehal  covering  is  a  sufficient  protective 
against  the  frequent  bathing  of  the  surface  with  sinituni  containing  tuberculous 
material.  The  lymph  nodes  are  involved  early.  The  tongue  is  sometimes 
involved  from  the  spread  of  lupus  from  the  face  across  the  lips,  and  similarly 
the  soft  palate  is  affected  through  the  spread  of  disease  in  the  posterior  nares. 
In  secondary  lupus  the  lesions  of  the  tongue  are  nodules  and  elevated  ulcers. 
In  the  more  severe  cases  there  is  ulcerative  destruction  of  the  gums,  with  loosen- 
ing of  the  teeth.  When  the  disease  is  secondary  to  lupus,  there  is  very  little 
pain,  and  the  lymph  nodes  are  seldom  enlarged.     (Plate  XLII,  Fig.  2.) 

Primary  tuberculous  ulcer  of  the  tongue  is  rare.  Frank  and  Hildebrand  have 
collected  a  series  of  cases  in  which  a  general  tuberculosis  was  traced  to  a  primary 
lesion  in  the  mouth.  Chvostek  has  reported  cases  in  which  recent  miliaiy 
tuberculosis  of  the  lungs,  kitlneys,  pleura,  and  meninges  was  preceded  byclu-onic 
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uli'iTivtioii  of  the  tongue.  Tliat  a  Iwiuatogenuus  infecliun  .soiiutiincs  ()ci'iir.s 
would  seem  possible;  but,  so  far  as  I  know,  no  actual  cases  have,  up  to  the  pres- 
ent time,  been  reported.     Tulierculosis  sometimes  develojjs  in  the  lingual  tonsil. 

When  tuberculosis  of  the  tongue  is  secondary  to  disease  of  tiie  lungs  and 
larynx,  or  to  lupus,  the  diagnosis  is  generally  obvious,  beeau.se  of  the  associated 
conditions.  The  ulcers  antl  fi.>isures,  when  secondary  to  pulmonary  tuberculosis, 
areextremely  sensitive,  rendering  it  painful  for  the  patient  to  sjicak  or  to  swal- 
low.    Tuberculous  ulcers  are'morc  common  in  men  and  in  adults. 

It  is  a  very  difficult  matter  to  make  a  diagnosis  of  primary  tulxTculous  ulcer 
of  the  tongue.  An  ulcer  of  this  nature  sometimes  has  a  distinctly  imlurated 
ba.se;  and  in  fact  excision  has  fre(iuently  been  resorted  to  in  the  belief  that  the 
lesion  was  of  a  cancenuis  character.  The  close  resemblance  nf  the  iiicci'  to 
actinomycosis  and  to  epithelioma,  as  regards  both  external  appeaiaiice  and 
situation,  is  so  great  that  it  is  often  impo.ssible  to  differentiate  the  one  condition 
from  the  other.  If  the  ulcers  are  multiple,  this  fact  alone  would  prove  a  help,  as 
actinomycosis  and  epithelioma  are  almost  invariably  represented  l)y  a  single 
lesion.  Fine  tuliercles  around  an  ulcer  suggest  the  diagnosis  of  tuberculosis. 
Tertiary  syi)hilitic  lesions  are  generally  on  the  dorsum  of  the  tongue,  and  syphi- 
litic ulcers  are  much  deeper  and  arc  surrounded  by  a  larger  infiltrated  area. 
Syphilitic  fissures  also  are  deeper,  more  numerous,  and  (|uite  irregular  in  outline. 
It  might  be  almost  impossible,  upon  a  single  examination,  to  differentiate  between 
the  tuberculous  ulcer  and  an  ulcer  caused  by  a  carious  tooth.  Tubercle  bacilli 
can  sometimes  be  found  in  scrapings  from  the  ulcer;  but,  unfortunately,  they  are 
not  very  numerous,  and  may  not  be  seen  even  after  repeatetl  examination.  Ani- 
mal inoculations,  if  successful,  would  demonstrate  the  nature  of  the  ulcer.  It 
is  inexpedient  to  use  the  tuberculin  test  if  the  lungs  are  involved. 

Tre.vtmext. — Preventive  Measures. — It  would  seem  ob\nous  that  infection 
occui-s  only  under  favorable  circumstances  and  ^fter  the  epithelium  has  been 
removed  from  a  smaller  or  larger  area.  The  experience  of  the  unfortunate 
physician  who  accidentally  inoculated  his  mouth  with  a  cigarette  that  had  been, 
a  short  time  before,  in  contact  with  tuberculous  sputum,  would  seem  to  bear 
out  this  view.  The  proper  care  of  the  mouth  and  teeth — an  important  matter 
under  all  circumstances — .should  receive  .special  attention  fmin  tlic  attending 
physician ;  and,  if  the  tongue  ho  kept  free  from  injury  by  carious  and  sharp  teeth 
and  highly  seasoned  foods,  the  danger  of  local  tuberculous  infection  will  probably 
be  very  small. 

Local  Measures. — The  treatment,  in  patients  affected  witii  a  tuberculous  ulcer 
of  the  tongue,  consists  for  the  most  part  in  relie\ing  the  extreme  pain  and  sen- 
sitiveness of  the  ulcerated  area.  This  may  be  done  by  the  local  application  of 
cocaine,  eucaine,  amesthcsine,  orthoform,  and  iodoform.  Sjiraying  the  affected 
area  with  a  weak  solution  of  carbolic  acid  Cone  per  cent),  to  which  a  litVie  sodium 
bicarbonate  has  been  added,  is  sometimes  soothing. 
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Primary  tuberculous  lesions  should  be  excised.  The  results,  in  these  rare 
cases,  have  been  excellent.  Great  rehef  has  been  given  by  the  excision  of  ulcers 
of  considerable  size,  especially  when  they  were  single  and  favorably  situated 
near  the  tip  or  on  the  border  of  the  tongue,  and  even  when  secondary  to  pul- 
monary lesions.  Under  such  circumstances  it  is  important  to  aim  at  obtaining 
primary  union  by  bringing  the  edges  of  the  wound  together  with  sutures,  as 
otherwise  secondary  infection  would  almost  inevitably  take  place. 

Tlic  prnpor  hygienic,  dietetic,  and  climatic  treatment  is  of  the  utmost  utility. 

Atrophy  of  the  Tongue. — In  1863  \'irchow  pointed  out  a  smooth  atrophy  of 
the  glands  at  the  base  of  the  tongue  in  cases  of  late  syphihs:  the  glands  normally 
present  in  that  situation  being  diminished  both  in  number  and  in  size.  Potter" 
reports  a  study  of  more  than  300  cases  of  various  kinds.  He  finds  that  the 
symptoms  present  in  about  half  of  the  patients  indicate,  in  a  fairly  convincing 
manner,  a  syphilitic  origin,  while  in  about  ten  per  cent  of  the  cases  the  evidence 
of  prcAdous  sypMlitic  infection  is  by  no  means  satisfactory.  The  observations 
were  made  chiefly  by  palpation,  as  visual  examination  proved  entirely  untrust- 
worthy. He  concluded  that  when  the  papillary  glands  at  the  root  of  the  tongue 
are  normal,  syphihs  is  probably  to  be  excluded,  while  typical  atrophy  of  these 
glands,  in  an  incUvidual  below  the  age  of  fifty  years,  is  indicative  of  syphilis. 
On  the  other  hand,  moderate  or  slight  degree  of  atrophy  is  of  little  diagnostic 
value.  Goldschmidt  has  found  similar  atrophy  in  tuberculosis  and  other  de- 
bihtating  conditions. 

[For  prosthetic  appliances,  see  article  on  tliis  subject  in  the  present  volume. J 

III.   SALIVARY  GLANDS. 

Injuries  of  the  Salivary  Glands. — The  parotid,  from  its  situation,  is  more 
frequently  injured  than  any  other  of  the  sahvary  glands,  and  yet  it  would  seem 
to  bear  a  fair  amount  of  handling — sometimes,  indeed,  rather  rough  in  character 
— as  so  often  occurs  at  the  operating-table,  when  an  anaesthetist,  with  one  or  both 
hands,  throws  the  angle  of  the  jaw  forward.  The  more  frequent  injuries  result 
from  gunshot,  blows,  and  punctures,  and  the  importance  of  the  injury  is  due 
more  to  the  possible  imphcation  of  important  nerves  and  vessels  than  to  the  in- 
jury to  the  gland  itself.  This  is  particularly  true  with  regartl  to  the  facial  nerve. 
Incised  wounds  of  the  parotid  arc  not  of  serious  import.  They  not  inirequentlv 
occur  at  the  operating-table,  and  are  seldom  followed  by  fistulse  or  even  by  any 
material  retardation  in  the  healing  of  the  wound.  In  fact,  the  general  oozing 
that  takes  place  from  a  cut  pai-otid  so  obscures  the  field  of  vision  that  one  is 
not  always  sure  that  the  gland  is  injured.  If  no  infective  material  has  been 
admitted,  and  if  the  wound  is  closed  witii  fairly  deep  sutures,  which  obliterate 
dead  spaces,  any  unpleasant  results  will  be  of  rare  occurrence.     In  one  in- 
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stancp  fa  young  woman),  in  wliicli  tin.'  sulmiaxiUaiy  ^\ii\u\  IkuI  Iktu  injincil 
(in  an  attonipt  made  to  remove  a  tuberculous  gland)  some  nionilis  ImIiut  tjic 
patient  eame  under  my  eare,  1  had  great  tlidieulty  in  closing  tlie  salivary  listula 
which  persisted,  and  which  was  apparently  only  glandular.  Wharton's  duct  wag 
free,  and  most  of  the  saliva  entered  the  mouth  in  the  usual  way.  Pre.-<sure  ami 
the  local  apiMications  of  caustics  failing,  I  succeeded  in  obtaining  a  com|)leto 
clo.sure  by  the  excision  of  the  fistulous  tract  and  tiie  api)roxiniali(>n  of  tlic  jiart.M 
by  deep  sutures.  Much  more  troublesome  and  \i'xatious,  boili  |o  \]u-  patient 
and  to  the  surgeon,  are  injuries  that  involve  the  ducts,  and  parlii'ulariy  the 
excretory  duct  of  the  jjarotid.  .\  fistulous  opening  into  \\  liaiton's  duel  would 
probably  be  within  tiie  mouth,  and  consecjuently  it  would  c-uisi-  but  little 
inconvenience.  A  few  congenital  fistuhe  have  been  reported  by  Kuettiier. 
He  refers  toBochdalek"s  ca.-^e,  in  whicii  the  opening  into  AVharton's  duct  was  11 
lines  behind  the  sublingual  caruncle.  In  C;h(5rin's  case  (a  young  girl)  two  very 
small  openings  were  situated  2  cm.  above  the  sternum  on  the  inner  side  of  the 
sternomastoid  muscle.  Saliva  exuded  from  these,  and  a  colored  fluid  injected 
into  the  fistuhv  ajipeared  at  the  sul)lingual  caruncle. 

Surgical  interest  in  salivary  fistula"  is  chiefly  centred  in  tiiose  of  the  ]>arotid 
duct  (Stenson's)  and  its  branches.  A  fistula  persisting  aftii-  injury  to  the 
parotid  gland  probal)ly  communicates  only  with  one  of  the  largn-  radicles  of 
the  duct.  Here,  however,  closure  can  nearly  always  lie  efl'ictcd  by  luean.s 
of  pressure,  by  the  repeated  a])plication  of  silver  nitrate,  or  by  the  Pa(iueliii 
cautery.  A  fistula  of  Stenson's  duct  is  generallj'  the  result  of  trainnatism  or 
di.sease,  particularly  the  former.  Blows,  stabs,  and  gunshot  wounds  may  result 
in  a  fistula  leading  to  the  duct,  either  directly  or  after  .><upi)in-ation  has  devel- 
oped. Such  a  fistulous  opening  involves  only  a  ])art  or  tlie  whole  <'ircuin- 
ference  of  the  wall  of  the  duct.  The  diagnosis  is  generally  evident  from  tlie 
e.scaping  glandular  secretion,  which  is  materially  increased  during  ma.«tica- 
tion  or  as  a  result  of  irritation  of  the  oral  mucosa.  Clean  inciseil  wounds  of 
the  duct  doubtless  often  heal  by  ])rimary  union,  particularly  if  only  a  part  of 
the  circumference  is  divided.  If  union  does  not  take  jilace  then,  a  fi.^tula  re- 
mains which  may  either  connnunicate  with  the  mouth  or  discharge  externally 
on  the  cheek.  FistuUr  of  Sten.son's  duct  couununicating  with  the  surface  are 
most  distressing  to  the  patient.  The  saliva  constantly  dribbles  down  over 
the  cheek,  an<l  during  mastication  the  flow  is  very  free.  Duphenix  col- 
lected 7(J  grams  in  a  quarter  of  an  hour.  Jobert's  patient  voided  several 
cupfuls  in  twenty-four  hours.  Besides  the  annoyance  experienced  by  the  pa- 
tient there  is  also  a  loss  of  a  considerable  quantity  of  an  important  digestive 
fluid.  The  constant  flow  over  the  cheek  causes  a  most  troublesome  and  con- 
spicuoas  eczema,  and  practically  excludes  the  sufferer  from  the  table.  Before 
instituting  treatment  or  committing  himself  to  a  statement  of  the  probable 
results,  the  surgeon  should  determine  whether  or  not  the  perijjheral  portion  of 
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the  duct  is  patent.  In  some  cases  the  fistula  shows  a  natural  disposition  to 
close,  particularly  when  the  buccal  portion  of  the  duct  beyond  the  border  of 
the  masseter  muscle  is  involved.  Here  a  closure  may  sometimes  be  effected 
by  the  repeated  application  of  silver  nitrate  to  the  fistulous  orifice,  and  a 
fair  trial  should  be  given  to  this  treatment,  and  a  reasnnaljlc  time  allowed 
to  elapse  before  the  more  serious  measures  are  undertaken.  If  tin-  ])erii)heral 
end  of  the  duct  is  patent,  and  there  is  only  a  wound  in  the  outer  wall,  lime  and 
silver  nitrate,  or  the  point  of  a  Pacjuelin  cautery,  will  bring  about  a  cure.  If 
there  is  any  narrowing  of  the  orifice  at  the  paj^illa,  it  may  be  overcome  Ijy  si)lit- 
ting  the  l)uccal  end  of  the  duct.     (See  also  page  443.) 

Nicoladoni  has  successfully  joined  the  ends  of  the  di\'ided  duct  after  removing 
the  scar  tissue.  AVhen  there  is  a  considerable  gap,  he  incises  the  cheek,  picks  up 
the  end  of  the  peripheral  portion,  and  frees  it  from  the  buccinator  up  to  the 
caruncle ;  then,  by  making  a  crescentic  incision  thi'ough  the  buccal  mucosa  in  front 
of  the  caruncle,  he  is  able  to  chsplace  the  duct  orifice  as  much  as  1.5  cm.  (f  in.) 
toward  the  gland,  and  to  tWs  extent  to  approximate  the  ends  of  the  di\-i(led  iluct. 

If  the  existing  conditions  are  not  favorable  for  this  plastic  work,  or  if  the 
patient  objects  to  the  ine^•itable  scar  resulting  therefrom,  an  effort  may  l)e  made 
to  convert  the  external  into  an  internal  fistula.  In  the  majority  of  cases,  cer- 
tainly in  those  in  which  the  fistula  is  in  the  l:)ucca!  portion  of  the  duct,  it  is  the 
method  of  choice. 

Langenbeck  carried  the  central  end  through  an  artificial  opening  in  the 
mucous  membrane.  This  plan,  however,  is  not  adapted  to  a  short  central  end 
that  would  need  to  be  carried  through  the  masseter  muscle. 

Pearce  Gould  has  found  the  following  simple  method  cjuite  satisfactory: — 
"A  straight  needle  threaded  with  silver  wire  is  passed  into  the  fistula,  and  niade 
to  perforate  the  cheek  into  the  mouth.  Tlie  needle  is  then  unthreaded  and 
threaded  on  the  other  end  of  the  wire,  and  again  passed  through  the  fistula,  and 
into  the  mouth  at  a  distance  of  about  one-third  of  an  inch  behintl  the  first  punc- 
ture. The  two  ends  of  the  wire  are  then  drawn  tight  and  tmstcd  together. 
The  tissue  included  in  the  loop  is  strangled  and  sloughs,  and  the  wound  thus 
formed  into  the  mouth  is  free  and  without  tendency  to  close."  The  external 
fistula  heals  at  once.  If  the  fistulous  opening  is  over  the  masseter,  the  needles 
should  be  directed  forward,  over  the  border,  and  not  through  the  muscle.  If 
this  fails,  an  attempt  may  be  made  to  form  a  new  canal,  one  that  will  l)e  lined 
with  the  buccal  mucosa. 

In  irremediable  cases,  it  has  been  suggested  to  arrest  secretion  of  the  parotid 
by  compression  of  the  gland,  or  by  Hgaturing  the  duct.  These  attempts  have 
met  with  indifferent  success. 

Sialoadenitis  Acuta— Primary  Acute  Inflammation  of  the  Salivaxy  Glands.— 
The  acute  inflammations  of  the  salivary  glands  may  be  primary  or  seconilary. 
Mikulicz,  Hernig,  and  Kuemmel  refer  to  a  rare  form  of  inflammation  of  the  sub- 
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maxillary  and  sulilingual  glamls  which  oci-uis  in  nursing  l)al)i('s  during  (lie  first 
weeks  of  life.  The  glands  swell,  and  pus  may  sometimes  be  expressed  from  the 
excretory  ducts.  Hcrnig  thought  that  these  inflammations  might  have  some 
connection  with  puerjieral  disea.><es  of  the  mother.  Treatment  consists  in 
keeping  the  mouth  as  clean  as  possible  and  in  (haiiiing  any  collections  of  pus 
that  may  have  formed. 

The  parotid  gland  is  the  one  chiefly  involved  in  l")th  primary  and  secondary 
infianunations.  It  is  th?  most  exposed  to  injury,  and  thcrcforo  to  traumatic 
inflannnation:  and,  with  rare  exceptions,  it  is  the  gland  involved  in  that  epi- 
demic disea.<e  which  is  generally  known  as  "  mumps."  In  tiiis  disease,  after  an 
incul)ation  period  of  from  two  to  ten  days,  the  gland  swells  and  becomes  pain- 
ful, generally  at  first  on  one  side  onlj'.  The  glantl  on  the  opposite  side  becomes 
involved  when  the  inflammatory  action  and  the  swelling  subside  in  that  first 
affected.  The  course  of  the  disease  is  attended  by  some  fever.  In  from  seven 
to  fifteen  days  the  swelling  mil  have  practically  disappeared.  Fortunately, 
supjmration  is  rare.  The  diagnosis  is  generally  evident  from  the  situation  of 
the  swelling,  which  extentls  forward  over  the  ramus  of  the  lower  jaw  and  in 
front  of  the  ear,  as  well  as  downward  in  the  neck.  In  cases  of  suppuration,  the 
condition  may  resemble  Ludwig's  angina.  Little  treatment  is  required  except 
rest  anti  the  application  of  an  ice-bag  to  the  part  tluring  the  first  twenty-four 
or  thirty-six  hours.  Afterward,  hot  fomentations  are  indicated.  Fomentations 
of  lead  and  opium  are  soothing. 

The  surgical  interest  in  nmmps  attaclies  more  i)articularly  to  the  iiiiiiortaiit 
comjilications  in  the  testes  and  ovaries,  particularly  the  former,  and  generally 
in  those  se.xuallj'  mature.  The  process  is  one  of  orchitis,  the  epididymis  and 
vas  deferens  not  being  involved.  It  generally  occurs  toward  the  end  of  the 
first  week  of  the  disease,  and  is  attended  by  an  accession  of  fever.  According 
to  Kocher,  atrophv  of  the  testicle  affectetl  ensues  in  one-thiril  of  the  cases,  and 
may  be  total  or  partial.  In  rare  instances  an  apparently  primary  parotitis 
has  been  followed  b\'  a  septic  condition  and  cerebral  symptoms.  In  a  case 
recently  under  the  writer's  observation,  a  mild,  almost  unheeded  inflammation 
of  the  parotid  glands  in  an  ailult  of  mature  years  was  succeeded,  after  an 
interval  of  three  weeks,  by  an  orchitis  and  a  condition  of  s(']itic;einia  and  albu- 
minuria. The  cause  of  mumps  is  unknown.  There  is  accunuilating  evidence 
that  it  starts  in  the  mouth  as  a  stomatitis,  the  infection  spreading  along  the 
duct  to  the  gland  itself.  It  is  certain  that  in  the  prodromal  stage  a  stomatitis 
is  present.  Xo  very  .satisfactory  exi)lanation  is  offered  for  the  complicating 
conditions — the  orchitis  and  the  oophoritis.  Bumm  and  Eisendrath  thought 
there  might  be,  between  the  .salivary  glands  anil  the  sexual  organs,  some  ner- 
vous connection  which  would  explain  the  complicating  conditions  in  mumps, 
as  well  as  the  occurrence  of  j)arotitis  after  ovariotomy;  but  no  such  connec- 
tion has  been  demonstrated. 
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Secondary  Acute  Inflammation  of  the  Salivary  Glands.— Greater  interest 
attaches  to  tlie  secondary  iiiflaniiiiations  of  the  sahvary  glands,  and  here 
again  the  parotid  is  tlie  one  more  frecjuently  and  more  particularly  in^•olved. 
The  inflammation  may  be  secondarj'  to  local  conditions,  such  as  calculi, 
bristles,  or  other  foreign  bodies  in  the  duct;  to  stomatitis,  particularly 
mercurial;  but,  more  commonly,  the  inflammation  is  secondar}-  to  al^dominal 
operations,  and  to  a  variety  of  diseases,  among  which  typhoid  fever  occupies 
the  fii'st  place.  A  great  variety  of  septic  conditions  {e.g.,  pya?mia)  are  oc- 
casionally followed  by  parotitis.  The  infection  has  been  very  generally  thought 
to  be  hajmatogenous.  Later  investigations,  however,  have  shown  that  in 
many  cases  there  is  a  primary  stomatitis  with  accumulation  of  A-iscid,  bacteria- 
laden  saliva,  and  diminished  secretion  through  the  duct — a  condition  favorable 
to  the  spread  of  infection  from  the  mouth  to  the  gland,  just  as,  in  tj'phoid  fever 
with  biliary  stasis,  infection  may  spread  through  the  common  duct  to  the  gall 
bladder.  The  conditions  obtaining  in  a  long  and  tedious  tj-phoid  would  certainly 
seem  to  favor  the  spread  of  infection  through  the  duct.  It  probably  cannot  yet 
be  definitely  said  that  the  infection  always  comes  b}'  way  of  the  duct  or  that  it  is 
always  due  to  metastasis.  The  submaxillary  glands  are  occasionaUy  involved. 
Klippel  has  observed  degeneration  in  the  gland  cells,  and  catarrh  of  the  excretory 
ducts  in  a  patient  suffering  from  tabes.  In  the  surgical  wards  parotitis  is  more 
conmionly  ol)servcd  in  patients  upon  whom  abdominal  operations  have  been 
performed,  such  as  ovariotomy  and  appendicitis.  Thus  the  writer  has  noted 
the  occurrence  of  a  double  suppurative  parotitis  in  a  young  woman  in  whom 
he  had  closed  a  gastric  perforation.  The  disease  generally  occurs  toward  the 
end  of  the  first  or  second  week  after  the  operation.  The  development  of  swelling 
in  a  gland,  surrounded,  as  is  the  parotid,  by  tense  fascia,  is  ciuite  painful.  The 
swelling  extends  forward  over  the  jaw  and  downward  into  the  neck.  The  over- 
lying skin  becomes  red  and  oedematous.  In  favorable  cases  the  swelUng  sub- 
sitles  and  gradually  disappears;  in  others  it  increases  and  is  followed  by  suppura- 
tion. There  is  radiating  pain  in  the  ear;  the  facial  nerve  may  be  paralyzed. 
Suppuration,  associated  with  necrosis,  occurs  in  a  considerable  proportion  of 
the  cases.  If  no  outlet  is  afl"orded,  the  pus  may  burrow  upward  and 
l)urst  into  the  external  auditory  meatus;  it  may  also  extentl  behind  the  pharynx 
or  along  the  course  of  the  vessels  and  nerves  to  the  interior  of  the  skull.  Throm- 
bosis of  the  jugular  veins  and  sinuses  has  been  observed  several  times.  In  some 
instances,  although  an  early  incision  is  made  and  a  pocket  of  pus  evacuated, 
the  suppurative  process  will  extend,  and  three  or  four  days  later  the  pus  rujitures 
into  the  external  auditory  canal.  "\Micn  the  submaxillary  gland  is  involved  and 
the  inflammation  goes  on  to  suppuration,  the  resulting  condition  may  simulate 
Ludwig's  angina.  The  occurrence  of  a  secondary  parotitis  sometimes  contrib- 
utes largely  to  a  fatal  issue.  In  the  case  previously  mentioned  (bilateral  sup- 
purative parotitis  following  closure  of  a  gastric  ulcer)  the  suppuration  in  the  gland 
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was  fli-arly  tlu-  cause  of  dcatli.  Tlic  repair  in  the  stoiiiacli  was  perlcct,  ami  at  tiie 
autopsy  tlicre  was  found  no  iieritonitis.  It  was  reas()nal)ly  elear  tiiat  deatii 
had  been  due  to  the  pain  and  exiiaustion  from  the  suppuration  and  destruction 
of  tissue  in  tlie  two  parotids. 

Tkeatmknt. — As  soon  as  the  parotitis  is  discovered,  an  ice-liap;  should  be 
apjiiied  over  the  parotid  rejrion,  and  tiio  niouth  should  be  carefully  inspected. 
If  a  carious  tooth  is  found  ojiposite  the  opening  of  the  duct,  it  should  be  removed. 
Antiseptic  mouth  washes  should  be  used  a.ssiduously.  Koenip  recommends 
local  applications  of  ioiUne  over  the  fjland.  If  the  inflammatory  action  does  not 
recede  in  from  seventy-two  to  ninety-six  hours,  and  especially  if  it  shows  a 
tendency  to  increase,  and  if  the  I'cgion  becomes  aHlematous,  an  incision  should  be 
made  over  the  mo.st  prominent  jxirtion  of  the  cedematous  area.  This  incision 
should  extend  through  the  caiisule  of  the  gland.  Care  should  l)e  taken  to  avoiil 
the  facial  nerve  and  the  large  vi'ssels.  After  the  cajjsule  has  been  incised,  it  is 
safer  to  enter  the  gland  by  means  of  a  director,  the  opening  thus  made  lieing 
gradually  enlarged  with  a  pair  of  forceps  passed  along  its  groove.  The  sup- 
purative foci  are  sometimes  multijile,  and  although  one,  and  perhaps  the  largest, 
may  be  evacuated  externally,  othei-s  may  extend  into  the  ear,  into  the  mouth, 
down  the  neck,  or  into  liie  rctr(i-]iliaryni:e;d  sjiace. 

Sialodochitis,  or  Inflammation  of  the  Excretory  Duct.— .\n  inliaimnation 
of  the  excretory  duet  of  the  parotid  gland  mayoccur  alone,  without  involvcincnt 
of  the  gland:  the  inflanunatory  swelling  being  sufficient  to  occlude  the  duct  and 
cause  salivary  retention.  The  condition  is  generally  relieved  by  heat.  In 
obstinate  eases,  the  introduction  of  a  .sound  into  the  duct  at  intervals  is  said  to 
give  satisfactory  results.  If  the  orifice  should  become  occluded  from  fibroas 
thickfiiin':.  it  may  ln'  iicccssai\'  to  slit  n])ri:  t  he  terminal  portion  of  the  duct. 

Chronic  Inflammation  of  the  Salivary  Glands. — Professor  Kuettner  has  de- 
scribed aseriesof  casesof  chronic  inflammatory  tumor  invohing  the  submaxillary 
glands.  In  these  cases  the  gland  became  enlarged  to  the  size  of  a  hen's  egg  or  an 
apple,  and  elongated  in  shape.  He  thinks  that  other  salivary  glands  might  be 
involved  in  a  similar  jirocess.  The  tumors,  which  are  the  result  of  a  chronic 
interstitial  inflanuuation,  are  tender  and  sometimes  contain  foci  of  granulation 
ti.ssue  and  minute  aljscesses.  They  tend  to  enlarge  steadily,  and  to  become 
adherent  to  the  surrounding  tissues.  They  resemble,  clinically,  a  sarcoma  or  a 
malignant  mixed  tumor.  In  fact,  Kuettner,  when  removing  the  glands  in  his 
early  cases,  felt  sure  that  he  was  dealing  with  a  sarcoma.  Microscopically,  they 
were  maile  up  of  connective  tissue,  and  in  places  there  was  an  infiltration  of 
small  cells.  When  the  di.sease  involves  the  submaxillary  glands,  removal 
is  the  only  treatment.  This  course  is  adviscil  because  of  the  tendency  of  the 
inflammation  to  spread  more  and  more  into  the  .surrounding  tissue,  and  because 
of  the  lUfficulty  of  differentiation  between  such  a  chronic  inflammatory  tumor  and 
a  malignant  neoplasm. 
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Actinomycosis. — The  salivary  glands  are  rarely  affected  primarily  by  the 
actinomyces.     (See  Vol.  II.,  page  55.) 

Tuberculosis  of  the  Salivary  Glands.— There  have  been  recorded  10  cases  of 
tuberculdsis  of  the  salivary  glands— 9  of  the  parotid,  and  1  of  the  submaxillary. 
(Kucttner.)  The  patients  varied  in  age  from  thirteen  to  sixty-one,  and  presented 
no  other  tuberculous  focus.  The  diagnosis  is  exceedingly  difficult.  If,  in  a  given 
case,  the  suspicion  should  arise  that  the  condition  is  one  of  a  tuberculous  nature, 
the  tuberculin  test  might  be  employed  to  confirm  the  diagnosis ;  otherwise  it  would 
probably  be  impossible,  unless  a  cold  abscess  or  a  chronic  sinus  with  undermined 
edges  should  develop,  to  differentiate  a  tuberculous  from  a  malignant  or  other 
form  of  tumor  of  the  salivary  glands.  In  the  cases  so  far  reported,  removal  of 
the  affected  gland  has  not  been  followed  by  results  of  a  very  satisfactory  char- 
acter. Wien  the  submaxillary  is  the  gland  affected,  total  removal  is  the  proper 
treatment;  but  in  the  case  of  the  parotid  gland  partial  extirpation  may  alone  be 
practicable.     If  a  cold  abscess  develops,  drainage  will  have  to  be  established. 

It  should  be  borne  in  mind  that  in  some  of  these  cases  the  facial  nerve  may 
be  implicated. 

Syphilis  of  the  Salivary  Glands. — Syphilis  of  the  salivary  glands  is  also  rare, 
not  more  than  twenty  or  twenty-five  cases  having  been  reported.  Any  of  the 
glands  may  be  involved,  and  occasionally  several  are  affected  at  the  same  time. 
Gummata  may  be  present,  or  there  may  be  an  interstitial  fibroid  change.  The 
diagnosis  is  )iossibl(>  only  in  the  presence  of  other  manifestations  of  syphilis. 

Mikulicz's  Disease. — Mikulicz  has  described  a  symmetrical  enlargement  of  the 
salivary  antl  lachrymal  glands.  Other  observers  have  added:  associated  en- 
largement of  the  palatine  gland  and  swelling  of  Blandin-Nuhn's  glands  (Kuem- 
mel);  hypertrophy  of  the  labial  and  buccal  glands;  general  swelling  of  the 
lymph  nodes  of  a  moderate  degree;  and  a  palpable  enlargement  of  the  spleen 
(Osier).  The  glands  generally  involved  are  both  parotids,  the  submaxillary, 
sublingual,  and  lachrymals.  The  condition  is  sometimes  more  e\'ident  on  one 
side,  and  the  different  glands  may  be  involved  and  affected  to  a  variable  degree. 
The  parotids  have  attained  sizes  varying  from  that  of  a  goose's  egg  to  that  of  a 
fist,  and  other  glands  have  been  found  increased  to  twice  their  natural  size.  The 
enlarged  glands  are  firm,  not  tender,  and  not  infiltrated.  They  may  interfere 
with  mastication  and  speech,  and  are  conspicuous.  They  are  more  closely 
allied  in  nature  to  the  malignant  lymphomata.  The  prognosis  is  favorable,  so 
far  as  life  is  concerned.  Arsenic  and  potassium  iodide  have  been  found  of  service. 
Extii'pation  is  required  only  when  they  cause  disfigurement  and  functional  dis- 
turbance. 

Tumors  of  the  Salivary  Glands.— The  salivary  glands  not  only  sufi"er  from  the 
pressure  of  neighlioring  growths  and  from  the  infiltration  which  they  cause,  but 
they  themselves  serve  as  seats  for  the  development  of  a  variety  of  epithelial  and 
connective-tissue  tumors.     The  parotid  is  the  gland  most  frequently  involved, 
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and  tin'  so-ealk'tl  mixed  tumor  is  fuiind  lu'rc  iikhc  fn'(|U('ntly  tliaii  is  any  other 
form  of  new-growth.  The  origin  of  mixed  tumors  is  still  somewlial  unrcrtain. 
Kaufmaim  and  othei-s  regardthein  as  endotlieliomata,  while  Wilms  and  Ilinsl)crg 
find  in  them  evidenees  of  eiiithelial  and  eonnecf  ive-tissue  origin.  WrhoetT  thinks 
that  the  mi.xed  tumoi-s  of  the  laehrymal  and  .salivary  glands  (so-called  endotlie- 
liomata) are  e.ssentially  epiblastie  in  origin,  and  that  the  stroma  is  not  derived 
from  mesoblastic  cells  misplaced  from  other  structures,  hut  is  prohabh- produccti 
by  an  atypical  development  of  cells  which  ordinarily  would  have  formed  jjart 
of  the  stroma  of  the  normal  gland.  I'.  (".  Wood  {■oncludcs,  fi-oin  tiie  study  of 
a  large  number  of  cases,  (1)  that  mixed  tumorsof  the  salivary  glands  contain  ele- 
ments from  both  epiblast  and  mcsobla-st  in  most  intimate  i-elation  to  each  other; 
(2)  that  the  fact  that  the  stroma  contains  elements  such  as  embryonic  connective 
tissue,  cartilage,  bone,  fat  and  lymphoid  ti.ssue,  and,  very  rarely,  striated  muscle, 
is  explained  most  easily  by  the  as-sumption  of  an  embryonic  misplacement  of 
mesoblast ;  (3)  that  in  twenty-four  per  cent  of  the  tumoi-s  examined  the  presence 
of  epithelium  is  undoubted ;  (4)  that  the  theory  of  early  embryonic  displacement 
of  ei)ii)lastic  ti.ssue  during  the  process  of  formation  of  the  parotid  and  sul> 
maxillary  glands  anil  the  l)ranchial  arches  may  account  for  many  of  the  morpho- 
logic peculiarities  of  the  cells  of  these  tumors,  especially  the  lack  of  many  typical 
features  which  we  a-ssociate  with  epithelium;  (5)  that  the  clinical  historj'  is 
strikingly  different  from  that  of  sarcomata  and  carcinomata,  in  that  they  arc  slow- 
growing  and  generally  benign.  Recurrences  arc  likely  to  remain  local  in  a  con- 
siderable  pro])ortion  of  the  cases.  Mixed  tumors  of  the  parotid  region  some- 
times attain  a  great  size.  Keen  removed  successfulh',  from  a  male  aged  forty-nine, 
a  mixed  tumor  that  weighed  four  and  three-(juarter  pounds.  It  extended  down 
to  the  clavicle  and  nearly  to  the  median  line  at  the  back  of  the  neck.  In  twelve 
yeai-s  it  had  become  as  large  as  a  walnut.  It  then  grew  rapidly  for  a  number  of 
years,  and,  in  the  two  5Tars  preceding  its  removal,  it  had  doubled  in  size.  It  was 
examined  by  Caplin,  who  pronounced  it  a  myxo-chondro-lymphangio-endothe- 
lioma.  Koenig  has  found  these  mixed  tumors  more  conmion  in  the  second 
decade,  while  Kaufmann,  from  the  study  of  a  small  number  of  cases,  found  the 
greatest  frecjuency  in  the  third  decade.  Cases,  however,  have  been  ob.served  in 
the  first  year  of  life,  and  Koenig  removed  an  enchondro-sarcoma  from  a  man 
sixty-eight  years  of  age.  The  Roentgen-rays  are  sometimes  useful  in  the  treat- 
ment of  inoperable  and  recurrent  mixed  tumors,  and  should  be  given  a  faithful 
trial. 

\Miile  mucous  tissue,  carcinomatous,  .sarcomatous,  and  cellular  i)ortions,  and 
inclusions  of  cartilage  are  found  in  these  mixed  tumors,  the  sarcomatous  ele- 
ment would  seem  to  predominate  in  a  large  i)ercentage  of  cases.  Pure  sarcoma 
(and  particularly  a  roumt-ccUcd  sarcoma)  has  very  seldom  been  observed  in 
the  submaxillarj'  or  parotid  gland.  Spindle- and  round-celled  .sarcomata  vary 
in  size,  but  are  seldom  larger  than  a  hen's  egg.     Fibrous  sarcomata  arc  larger: 
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they  present  Imn I  aiw I  soft  areas.  On  section  t hey  are  white  or  yellow,  or  reddish- 
white.  Myxo-sarcomas  are  sometimes  as  large  as  a  cliiid's  head.  Chondro-sar- 
comata  vary  in  size,  the  smaller  ones  being  ver_v  liard,  and  the  larger  ones  softer. 
A  pure  enchondroma  has  not  yet  been  observed  in  the  parotitl  gland.  All  these 
forms  are  encapsulated.  By  far  the  larger  number  of  tumors  of  the  jiarotid 
develop  from  connective  tissue,  anil  are  of  the  nature  of  sarcoma.     According  to 


Fig.    2.-^4.— MixMl   Tumor  of   tin-  rarotid.      Successfully 
McGill  Museum. 


((>riginal  t^liotograph  in  t!ie 


Billroth,  about  three-fourths  of  the  parotid  tumors  are  of  this  class  and  the 
greater  number  of  tlic  remaining  fourth  are  carcinomatous.  They  assume 
mostly  a  round  shape.  Chondro-sarcomata  are  uneven  and  nodular.  Tlieir 
consistency  varies,  but  they  are  for  the  most  part  hard.  The  presence  of  con- 
siderable mucous  tissue  gives  rise  to  a  pseudo-fluctuation. 

The  situation  of  a  jjarotid  tumor  varies  somewhat.  It  may  press  up  against 
the  ear,  may  extend  down  into  the  neck,  or  may  appear  in  front  of  the  ear, 
particularly  when  arising  in  the  socia  parotidis.  These  tumoi-s  are  of  exceedingly 
slow  growth.  After  Ix'ing  present  and  increasing  slowly  for  years,  they  may 
suddenly  take  on  active  gi-owth,  with  or  without  changing  their  character  from 
one  of  comparative  benignity  to  one  of  maUgnancy.  In  some  instances  this 
change  has  followed  a  local  injury.  Tumoi-s  of  the  submaxillary  gland  occasion- 
ally push  up  the  floor  of  the  mouth,  but  more  generally  they  appear  as  a  growth 
in  the  submaxillary  region.     As  a  rule,  the  overhang  skin  is  not  adherent,  and 
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till-  tutiKir  is  iiK)V!il)lc  over  llic  tissues  hmralli.  'I'licir  i>  iin  Ifiiilcnicss  (111  |ircss- 
un-:  annoyinj;  salivation  is  soiiictimcs  present.  If  it  is  veiy  larjie,  and  if  it  is 
{rrowiii';  toward  the  nioutii  and  pliarynx.  tlie  ttnnor  may  interfere  with  speech  or 
swallowint;.  When  prowinp  upwaid.it  may  (hniinish  lieaiin^'.  liy  rompiessinfi 
tlie  auditory  meatus.  Kacial  paralysis  is  rare  and  is  lalliei-  indicative  of 
nialifinancy.  ailhou;ili  it  is  occa.sionally  <hie  toliie  direct  pressure  of  a  iieni^n 
growtli.     (Fifis.  JiM,  S.io.  and  SM't.) 

The  diafrnosis  of  either  a  parotid  or  a  .-ulmiaxillaiy  lunior  is  not  (Hllicull, 
wlien  tlie  situation  occupied  i)y  the  f^rowth  is  ty|iical.     One  should  hesitate  in 


Fio.  23.5.— Mixpil  Tumor  of  Parotiil.     I'o^t 


riewof  liiTiiorsli.iwii  in  lif.  .'.{I.     (Mci;ill  Muspiiin.) 


diafinosiuf:  as  a  tumor  of  the  parotid  mie  that  ilocs  not  nviilap  I  lie  jaw.  The 
consistency  varies.  In  some,  a  pseudo-fluctuation  may  cause  a  f;real  resi'iiihlaiice 
tn  a  cyst;  soniuch  so.  that  an  explorinj;  needle  may  lie  reciuired  to  determine  the 
true  condition.  .\  lipoma  should  he  recofinized  by  its  situation  ami  consistency. 
I-"roni  lymphangiomata  the  difTerentiatinj;  diagnosis  is  \-ery  difiicull.  .\  siiifrle 
lar<;e  tuherciilous  lymph  noile  sometimes  resomlilcs  very  closely  a  tumor  of  the 
parotid;  so  al.so  does  a  siii<rle  larjie  lynijih  node  in  IlodfikinV  disease,  although 
iierc  a  careful  search  will  prohahly  find  other  enlarged  lymph  nodes  in  the 
axilla-  or  the  groins. 

In  the  enca|isulated  tumors  the  prognosis,  as  a  rule,  is  good,      liadical  icmoval 
is  indicated.     Recurrence  takes  placi'  in  ahoiit  oni-thinl  of  thecases.     The  mere 
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fact  of  a  recurrence  i.s  not  proof  positive  of  malignancy,  as  it  may  be  due  to  a 
growth  from  some  portion  of  tumor  or  capsule  left  behind  at  the  operation. 
Metastases  are  infretjuent,  and,  when  they  do  occur,  are  more  common  in  the 
lungs.     The  lymph  nodes  are  rarely  enlarged  in  mix(>d  tumor.s. 

Patients  seldom  apply  for  treatment  until  the  size  of  the  growth  has  caused 
disfigurement,  or  until  symptoms  of  pressure  have  developed.  The  onl\-  treat- 
ment to  l)e  eonsidercd  is  the  removal  of 
the  growtli.  Wlien  it  is  situated  in  the 
submaxillary  gland,  it  is  better  to  re- 
move the  tumor  and  the  gland  together. 
Early  operation  should  always  be  ad- 
vised, not  only  for  the  relief  of  the  symp- 
toms present,  but  because  of  the  danger 
of  the  gi'owth  changing  its  character, 
even  after  years,  and  becoming  malig- 
nant. Tumors  of  the  parotid  are  some- 
times more  difficult  to  deal  with,  par- 
ticularly when  they  are  deeply  situated. 
The  incision  should  be  made  in  the  dii-ec- 
tion  of  the  facial  nerve.  The  tumoi-  and 
the  whole  of  the  capsule  should  lie  re- 
moved. If  any  portion  of  the  capsule  is 
left,  recurrence  of  the  growth  will  in  all 
probability  take  place.  Great  care 
should  betaken  to  avoid  injury  to  the  facial  nerve  after  the  capsule  is  exjjosed. 
A  great  deal  can  lie  done  by  blunt  dissection,  and  the  nerve  filjres,  as  they 
appear,  should  be  pushed  to  one  side. 

Facial  paralysis  would  be  rather  a  se\'ere  penalty  to  pay  for  the  i-eiiidval 
of  anon-malignant  growth  which  may  not  be  incompatible  with  comparative 
health  for  years  to  come. 

Hu'mangiomata  and  lymphangiomata  have  been  ol)served  in  the  parotitl. 
The  diagnosis  of  a  lymphangioma  is  likely  to  be  very  difficult.  .\  history  of 
recurring  inflammatory  attacks,  each  followed  by  a  persistent  increase  in  the 
size  of  the  tumor,  would  be  suggestive.  An  angioma  of  the  parotid  should  be 
clearly  differentiated  from  a  nitvoid  condition  in  the  o\Trlying  tissues.  True 
angioma,  involving  the  gland  ti.ssue  proper,  is  rare.  Hartmann,  Koenig,  and 
Bidone  have  reportetl  cases  in  which  the  tumor  has  been  successfully  removed  by 
operation,  and  Boeckel  has  also  reported  the  successful  remo\-al  of  one  in  the 
submaxillary  gland. 

Fatty  tumors  are  found  just  within  the  capsule  and  growing  in  the  sul)stancc 
of  the  gland.  A  lipoma,  or  more  rarely  a  cj'st,  developing  in  the  suiistance  of  the 
gland  may  readily  give  to  the  latter  the  appearance  of  being  simply  hypertro- 


FiG.  2.36.— Mixed  Tumor  of  Suliinaxillary  ( lland. 
(Original  plintograiili  in  tlic  McGill  .Museum.) 


:;v,s  A.Mi;i:i('A.\    I'l^AlTUK  oF  SIKCKRV. 

pliicil.  Tiiic  liy|ifrli()|>liy  i)f  tlu'  panititl  filaiid,  liowcvcr,  lias  never  l)eeii  oh- 
servcil.  Prmlileii  rejiorls  a  case  of  rliali(loniyoiiiaof  the  jjarotid;  itocciiiiid  in  a 
hoy.  TliiMieeurreiieeola  imre  iiiyxoina  of  the  parotid  must  beeonsiderrd  iloiilil- 
ful:  llie  eases  so  eonsidered  lieinf;  i)r(il)al>ly  instaiiees  of  mixed  tumors  witli 
mucous  tissue  predomiiiatiii<;. 

Of  the  epithelial  tumors  arisin<;  in  the  salivary  jrlands  the  most  fretiui'nt  and 
by  far  the  most  important  is  carcinoma.  Adenoma  undoubtedly  occurs  in  the 
|)an)tid.  subma.xillary.  and  sublinjiual  <:lands.  Xa.sse  has  reported  four  cases  of 
pure  adenomata  of  tlie  parotid  tiiat  were  inrapsulatcii.  ll  is  prol)al)le.  iiowever, 
that  many  of  the  tumoi-s  repoi'ted  as  adenoma  ha\e  i)een  in  reality  mi\e(l  tumors. 
Carcinoma  of  the  salivary  fjlanil>  may  lie  jirimary;  may  occm-  as  a  metastasis 
from  the  toujjue  or  jaws;  or  may  appear  in  a  slowly  <;rowin<;  tumor  that  has  been 
latent  for  years  and  then  has  suddenly,  with  or  without  known  cause,  f^iveii 
evidences  of  malignancy. 

Cancer  of  the  jjarotid  may  assume  any  of  tiie  forms  found  in  carcinoma  of 
the  breast:  and.  aecordinj;  to  Koenig,  the  soft  cancers,  ricli  in  ceils,  are  the 
more  common,  the  growth  bursting  through  the  capsule  and  infiltrating  the 
lymphatic  and  the  surrounding  ti.ssues.  As  elsewhere,  this  medullary  form  of 
carcinoma  is  rich  in  vessels  and  very  malignant.  It  breaks  down  easily,  forming 
a  deep  cavernous  sore  which  is  ])i-one  to  bleed.  In  oth(>r  cases,  the  cai'cinoma 
develops  in  the  small  ducts,  and  in  conse(|uence  the  growth  jiroceeds  in  liie  form 
of  long  tubes  lined  with  cylindrical  epithelium.  .\t  tiic  end  of  the  tubes  arc 
epithelial-like  jiearis  and  warty  excrescences  which  project  into  them  from 
without. 

0.  A\'clier  draws  an  analogy  iietween  this  form  and  the  cystosarcoma  phyl- 
lodes  of  the  breast.  The  scirrhus  form  of  carcinoma  is  also  found  in  the  parotid. 
As  in  the  breast,  the  tumor  here  is  of  slow  growth,  causing  atrophy  and  shrinking 
of  the  tissues  of  the  side  of  the  neck  and  of  the  |*arotid  region.  Cancer  of  the 
parotid,  as  of  other  regions,  occurs  generally  after  the  age  of  forty.  The  soft 
nii'duUary  forms,  however,  are  sometimes  observed  earlier  in  life.  In  these 
forms  the  lymph  nodes  are  involved  early  anil  increa.se  in  size  rajjidly,  freijuently 
forming  of  themselves  tumors  of  no  incon.siderable  size.  The  facial  nerve,  in  tiie 
growths  of  this  variety,  often  escapes  for  a  long  time.  The  clinical  history  of 
scirrhus.  on  the  otiier  hanil.  is  that  of  an  exceedingly  slow  growth,  with  late 
involvement  of  the  lymph  nodes.  In  this  form  of  tumor.  howe\-er.  tlie  facial 
nerve,  or  some  of  its  branches,  seem  to  be  involved  early  from  pressvnc  and 
cicatricial  contraction.  The  neighboring  skin,  as  in  scirrhus  of  the  breast,  may 
beconie  hard  and  indurated,  resembling  cancer  en  cuirassc. 

Carcinoma  of  the  jrarotid  sometimes  involves  the  cheek,  and  at  otjier  times 
extends  into  the  jiharynx  or  ilown  into  tlie  neck.  By  pressure,  it  may  interfere 
with  swallowing,  mastication,  and  s|)eech.  and  severe  radiating  pains  may  extend 
into  the  ear.  over  the  face,  or  into  the  front  and  back  of  the  neck.     The  progno.sis 
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in  the  medullary  form  is  very  unfavorable.  The  disease  generally  proves  fatal 
in  a  few  months.  When  the  tumor  breaks  dowTi  and  sloughs,  a  friendly  hemor- 
rhage sometimes  relieves  the  patient  from  his  misery.  Metasta.ses  are  frequent, 
and  in  Cahn's  case  of  carcinoma  of  the  submaxillary  gland  they  involved  the 
bones  exclusively.  In  the  scirrhus  form  the  prognosis  is  better;  but  it  can  hardly 
be  said  that,  up  to  the  present  time,  anything  like  satisfactory  results  have  been 
obtained  in  carcinoma  of  the  salivary  glands. 

^Mien  the  disease  is  secondary  to  carcinoma  of  the  oral  cavity  or  jaws,  the 
differential  diagnosis  would  consist  in  determining  whether  the  salivary  glands  or 
the  lymph  nodes  were  the  parts  involved  and  whether  the  disease  was  located 
upon  or  within  their  sheaths:  and,  without  an  examination  of  thin  sections  under 
the  microscope,  it  would  probably  be  impossible  in  most  cases  to  determine  what 
were  the  facts.  In  the  case  of  a  tumor  which  had  been  growing  slowly  through  a 
period  of  several  years  suspicions  would  naturally  be  aroused  by  the  onset  of  rapid 
growth  and  the  involvement  of  lymph  nodes;  but  here,  again,  a  definite  diagnosis 
could  hardly  be  made  without  the  aitl  of  the  microscope.  "When  the  tumor 
develops  primarily  in  the  parotid  or  .submaxillary  gland,  the  age  of  the  patient, 
the  progressive  increase  in  size,  the  enlargement  of  the  lymph  nodes,  the  pres- 
ence of  pain  due  to  pressure  upon  nerves,  and  the  cachexia  are  the  main  symi> 
toms  upon  which  one  must  base  an  opinion.  The  encephaloid  form  may  bear 
a  \'ery  close  resemblance  to  an  inflammatory  enlargement,  particularly  the 
chronic  inflammatory  tumor  of  Kuettner.  The  differentiation  of  other  condi- 
tions has  already  been  rcfrrrcd  to  in  speaking  of  the  diagnosis  of  mixed  tumors. 

Cysts  of  the  Salivary  Glands. — Occasionally  cystic  collections  have  been 
observed  in  the  salivary  glands  and  in  their  efferent  ducts.  Those  involving  the 
sublingual  gland  ami  its  ducts  are  commonly  known  as  "  ranuhv."  These,  with 
cystic  degeneration  of  the  Blonilin-Xuhn  glands,  have  Ijeen  described  in  a  pre- 
vious section.  (Page  259.)  It  remains  only  to  speak  of  cysts  in  connection 
with  the  parotid  and  submaxillar}-  glands.  Tlie  occurrence  of  cystic  dilatation 
of  Wharton's  and  Stenson's  ducts,  without  complete  occlusion  of  their  orifices — 
which  latter  condition  is  proven  by  the  fact  that  a  few  drops  escape  from  the 
duct  wlicn  a  stinudus  isapplied  to  the  mucous  membrane  of  the  mouth — is  diffi- 
cult to  explain.  More  commonty,  the  dilatation  is  due  to  the  presence  of  a  calcu- 
lus or  to  a  cicatricial  narrowing  of  the  natural  opening  of  the  duct.  The  shape 
of  such  a  dilatation  is  generally  oval  and  elongated,  and  the  swelling  lies  in  the 
natural  course  of  the  duct.  If  a  jjrobe  can  be  made  to  enter  the  orifice,  repeated 
jirobing  should  bring  about  a  cure;  Init,  if  this  fails,  a  fistula  opening  into  the 
mouth  should  be  estal)lished.  This  may  be  done  by  passing  a  needle  threaded 
mth  silk  into  the  cyst  and  out  again  at  some  distance  from  the  point  of  entrance. 
The  silk  is  then  tied  tightly.  Xecro.sis  and  separation  of  the  included  tissue  will 
leave  an  opening  into  the  mouth,  and  this  opening  often  remains  permanently. 
A  simple  incision  or  the  employment  of  Mc(iraw's  elastic  ligature  w\\\  often  ac- 
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coiiiplisli  the  same  olijcct.  If  the  cyst  is  iicct'ssihlc,  ainl  if  tin  re  is  coiisidd'aijle 
(lilatatiiiii,  a  portion  of  tiic  cyst  may  lie  excised  aiul  tiif  lnuilrr  of  tlic  sac  stitciicd 
to  tilt'  imicous  iiiciiil)ian('  ail  round.  Tliis  sliould  l)i"  followed  iiy  a  peiiiiaiu'iit 
cure,  t'ysts  in  tlu-  <rlands  result  from  the  closure  of  some  of  tiie  .^mailer  duct 
hranciies,  -.ucli  closure  l)eiii<;  tlie  result  of  an  inllaiiiniatnry  action  or  of  cica- 
tricial contraction.  Occasionally  two  or  more  cystic  dilatations  run  to^etlier 
and  form  a  cyst  of  some  size:  and  in  some  instances,  as  (lie  result  of  i)rolifera- 
tiou  of  coiuiective  tissue,  the  wall  of  the  cyst  may  become  (juite  thick.  Cer- 
tain portions  of  tiie  glands  seem  to  l)e  ilestroycd  by  the  cysts,  and,  if  the  latter 
attain  any  considerable  size,  they  may  cause  pressure  atrojiliy  of  the  -luround- 
ing  gland  ti.ssue.  Koenig  .saw  a  cyst,  the  size  of  a  hen's  etiij,  tlial  <s,vvw  in  tlie 
anterior  jiart  of  tlie  parotitl:  its  contents  were  of  an  athei-omatous  nature. 
Tulierciilous  and  eehinoeoccus  c\'sts  have  been  ob.served  in  tlie  paiolid. 

When  the  cyst  is  small,  the  diagnosis  is  difficult  or  impossible:  when  it  is  of 
appreciable  size,  Huctuation  may  be  obtaineil.  Wlnii  the  cy-i  iimjcils  well 
forward  and  the  overlying  skin  has  undergone  pressme  aii(i|iliy,  ilic  lonti  iits  of 
tliecy.st  may  be  seen  to  lie  trans] );irent.  It  is  sometimes  dillicull  to  differentiate 
between  a  simple  cyst  and  one  associated  with  a  new-gidwth.  The  use  of  an 
cxploring-needle  and  the  examination  of  tlie  cyst  contents  may  br  r(i|uired  to 
confirm  tiie  diagnosis. 

Koenig  hasol)tained  good  results,  in  a  certain  iKicentage  of  ca.^es,  by  the  in- 
jection of  iodine.  Li(|uid  zinc  chloride  and  solutions  of  carbolic  acid  have  been 
u.sed  for  the  same  jiurpose.  In  the  case  of  tlie  parotid,  the  injection  .should  !»• 
trieil  before  more  (liHicvilt  operative  iiica.suros  are  decided  ii|)()n.  Simjjle  in- 
ci.sion  wouM  l)e  followed  by  a  persistent  .sinus or  fi.stula,and  tlierr  would  always 
be  danger  of  infection.  W'lien  the  cvsl  wall  is  thickened,  it  may  be  (iiucicateil. 
This  .should  be  done  as  (juickly  as  pos.sible  by  l)lunt  di.ssection,  as  the  hemorrhage 
is  often  profuse.  If,  in  the  ca.se  of  the  .sul)maxillary  gland,  the  treatment  by  in- 
jections should  fail,  extirpation  of  the  whole  gland  would  give  the  best  result. 
The  operation  does  not  seetn  to  be  followed  by  any  ap]>reciable  di.sal)ility. 

Extirjxilion  of  the  Parol  id. —The  removal  of  a  carcinoma  of  tlie  i)aroti(l  is 
always  a  serious  and  bloody  operation,  and  is  justifie(l  only  in  favorable  cases. 
Sometimes  a  portion  of  the  gland  containing  the  facial  neivr  may  have  to  l)e  left. 
If  the  horizontal  incision  is  not  carried  above  the  level  of  a  line  drawn  horizon- 
tally three-(juarters  of  an  inch  below  the  lobule  of  the  ear.  tiie  trunk  of  the  facial 
nerve  will  not  be  seriously  injured.  Occasionally,  these  partial  opi  rations  arc 
followed  by  very  favorable  results,  the  patient  remaining  free  frnni  recurrem-e  for 
years  afterward.  If  tiic  growth  is  limited  to  the  parotid,  and  if  the  overlying  tis- 
sue is  little,  or  not  at  all,  involved,  as  shown  by  its  being  easily  movable  on  the 
underlying  tissues,  the  operation  may  be  undertaken:  but  in  cases  where  the 
tumor  is  soft  and  has  been  of  rajiid  growth,  the  chances  of  early  ivciurence  are  a.s 
great  a.s  after  removal  of  a  similar  growth  in  the  breast.     If  the  growth  is  ab- 
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solutely  fixed  on  the  underlying  tissues  and  quite  iniinovable,  one  n)ay  infer  that 
adhesions  to  the  deep  vessels  have  already  formed  and  that  consequently  the 
tumor  is  practically  irremovable.  One  of  (lie  first  essentials,  in  an  operation 
of  this  kind,  is  good  access  to  the  scat  of  tlie  disease.  A  long  vertical  inci- 
sion, extending  from  the  loljule  of  the  ear  to  well  Ix'low  tlie  angle  of  the  jaw 
siiould  l)e  made  over  the  growth.  A  transverse  incision  should  then  be  carried 
from  the  centre  of  the  first  inci.sion  across  the  cheek.  If  any  of  the  overlying 
tis.sue  is  found  to  be  adherent  to  the  tumor,  it  should  be  removed  Ijy  an  elliptical 
incision.  The  operator  will  do  well  to  keep  outside  the  growth,  and  to  work 
strictly  in  iiealthy  ti.-^suc.  Tliis  is  necessary  to  insure  a  complete  removal  of  the 
carcinoma  and  to  avoid  tlie  continuous  oozing  of  l.ilood  and  liroken-down  tissue 
from  the  wound,  whicli  would  otlierwise  occur.  The  ligature  of  tlie  internal 
carotid  artery,  which  has  been  reconunendetl  by  some,  is  an  operation  not  with- 
out danger.  It  is  of  doubtful  utility  as  a  preventive  measure,  and  is  to  be  recom- 
mended only  in  exceptional  cases.  At  this  stage  the  surgeon  should  not  be  bound 
b_\-  any  hard-and-fast  rule  of  procedure.  It  is  sometimes  easier  to  woi-k  fi-om 
al)ove,  and  sometimes  from  below.  The  separation  of  the  anterior  jjortion  of  the 
tumor  from  the  masseter  is  accomplished  without  difficulty.  Sometimes  the 
posterior  border  may  be  readily  freed  from  the  sterno-mastoid.  Faure  recom- 
mends the  removal  of  a  layer  of  this  muscle,  so  as  to  avoid  opening  the  capsule. 
The  lower  border  can  then  be  gradually  turned  ujx  The  last  attachments  to  Ije 
di\'ided  will  be  the  fascia  that  goes  to  the  ])harynx  and  to  the  styloid  process,  and 
the  superficial  temporal  and  internal  maxillary  arteries.  Besides  the  terminal 
di\isions  of  the  external  carotid,  the  following  vessels  will  ha^'e  been  (hvided: 
the  transverse  facial,  the  occipital  and  the  posterior  auricular  arteries,  the  ex- 
ternal jugular  vein,  and  the  large  connecting  branches  between  it  and  the  internal 
jugular  vein.  To  facilitate  the  removal  of  that  portion  of  the  parotid  which  lies 
in  theretro-inandibular  space,  Faure  reconnnends  the  excision  of  a  portion  of  the 
vertical  ramus  of  the  jaw,  aliout  1  cm.  broad  and  extending  from  the  base  of  the 
condylar  process  to  the  near  angle  of  the  jaw.  A  regional  dissection  of  tlie  lymjili 
nodes  should  be  done  at  the  same  time. 

Removal  of  the  submaxillary  gland  is  comparatively  simple.  .\  curveil 
incision  is  made  along  tiie  lower  border  of  the  tumoi-.  Tlie  overlying  tissues 
(including  the  platysma)  are  quickly  divided,  the  cervical  fascia  is  opened,  the 
lower  border  of  the  gland  is  turned  uj),  and  the  facial  artery  is  ligatured  at  a 
suitable  distance  from  the  external  carotid.  Hy  blunt  dissection  the  glaml  is 
removed  from  the  underlying  tissue  and  submaxillary  fossa,  and  turned  up  ujjon 
the  cheek;  after  which  the  facial  artery  and  vein  will  be  again  divided,  and  a 
ligature  placed  around  Wharton's  duct.  Because  of  exten.sion  of  the  disease  by 
infiltration,  it  may  be  neces.sary  to  divide  the  hypoglossal  nerve  and  the  lingual 
artery,  and  to  remove  the  hyo-glossus  muscle.  If  the  Hoor  of  the  mouth  is 
involved,  the  lingual  nerve  mav  be  divided  at  the  .<!ame  time. 
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By  JOHN  M.  ELDER,  M.D.,  Montreal,  Canada. 


I.   CONGENITAL   MALFORMATIONS. 

CoN'GEXiTAL  malformations  are  not  so  rare  as  was  at  one  time  supposed, 
but  are  of  interest  to  the  surgeon  only  in  so  far  as  they  give  rise  to  conditions 
or  complications  which  may  demand  treatment  at  his  hands. 

Etiology. — Rational  treatment  of  these  conditions  presuppo.ses  a  correct 
concejition  of  their  origin,  and  for  this  we  must  look  to  embryology.  We  find 
here  that  these  malformations  are  very  freciuently  connected  with  the  develop- 
ment of  the  cervical,  branchial  clefts,  and  are  thus  analogous  to  hare  lip,  or 
cleft  jialate,  higher  up.  Failure  in  the  development  of  these  clefts  will  give  us 
two  main  clas.scs  of  malformation.s :  (1)  fi.stula^,  and  (2)  cysts; — and  the  branchial 
fistuhe  again  are  capable  of  further  subdivision,  according  as  they  are  external 
or  internal,  median  or  lateral.  Other  congenital  deformities  which  may  give 
rise  to  symptoms  demanding  surgica^  interference  are :  cervical  ribs,  lymphan- 
giomata  of  the  neck — the  so-calleil  cystic  hygromata, — and  dermoid  cy.sts. 

1.  Congenital  Fistulse  of  the  Neck. — These  fistuhe,  looked  at  embryologically, 
are  either  (a)  branchial,  the  remains  of  the  branchial  clefts,  or  (b)  the  persist- 
ence of  some  part  of  the  thyro-glossal  duct.  The  branchial  fistula-  are  usually 
lateral,  whereas  the  thyro-glossal  fi.stula  is  always  a  median  one.  Branchial 
fistuhe  may  be  complete  or  incomplete,  and  the  incomplete  fistuhr  may  either 
open  externally  on  the  skin  at  the  side  of  the  neck,  or  may  present  themselves  only 
internally  as  pharyngeal  or  crsophageal  diverticula.  The  complete  fistula,  of 
couree,  forms  a  canal  from  the  skin  of  the  neck  t"  the  pharynx  or  oesophagus. 
The  i^osition  of  the  external  opening  will  depend  upon  the  cleft  from  which  it  has 
arisen.  The  external  orifice,  which  is  often  cartilaginous,  beai"s  no  relation  to 
the  inner  end  of  the  tube,  which  nearly  always  opens  in  the  region  of  the  tonsils, 
and  therefore  corresponds  to  the  second  branchial  cleft.  A  common  site  for  the 
external  opening  is  at  the  posterior  margin  of  the  .sterno-mastoid  mu.scle,  just 
above  the  clavicle,  though  again  it  may  open  higher  up,  close  to  the  angle  of 
the  jaw. 

The  fistula  is  a  narrow,  well-defined,  usually  tortuous  canal,  and  fre(iuently 
l)a.sses  between  the  external  and  internal  carotiil  arteries  to  reach  the  pharynx, 
where  it  either  ends  as  a  cul-de-sac  or  opens  directly  into  some  part  of  the  food 
tube  In  the  former  case  the  epithelium  lining  the  canal  secretes  only  a  small 
quantity  of  mucus,  and  so  the  fistula  may  long  pass  unnoticed  and  give  little 
or  no  trouble  until  it  becomes  accidentally  infected  from  without:   but.  should 
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it  opt'ii  into  till-  i)liar\iix  or  u|i|Mr  part  of  tin-  n'sopliafius,  it  may  hccoinc  very 
tnml)lt'stiiiu'  l)V  traiisinittiiif;  |iarticli's  of  food,  and  still  iiiorc  so  by  tlic  intlaiimia- 
tioM  caiisfd  l)y  the  jjassa^f  or  rcti-iition  of  thi-sc  i)articl('s. 

The  Ijliiiil  internal  fistuhr  (pharynjical  or  (I'soijlia^cal  (livciticula)  will  lie 
iiotici'il  undtT  diseases  of  those  parts, 

TuKATMi-.NT.  —  While  the  great  majority  of  these  liraiiciiial  listuhi'  produce 
few  or  no  symptoms  and  therefore  ilo  not  re<|uiri>  treatnimi,  ilinr  is  always  a 
chaMce  that  sueh  a  fistula,  esjiecially  if  complete,  may  heeoiur  inllaincd  or  infcciid, 
and  give  rise  to  sueh  serious  discomfort  or  deformity  as  to  rii|uire  nliif.  'I'li,. 
only  rational  treatment  is  comjilete  disseciion  of  the  lisnilims  tracl.  ami  when 
one  realizes  the  anatoniie;ii  relations  it  will  lie  nadilv  ^iianled  tliiit   lliis  is  no 


Fio.   237.— Hr.ini-l.nl   (  yst    i  ■' Hran.-lM:>l    I  liTiiioi.l  '  i.      Inmi   a   photMRrapii  of  n  rliil.l   .-it    llir  aiHli.. 
clinic  ill  tlic  Montreal  General  Hospital.      A  good  result  \va.s  obtuincil  by  ilis.sci-tin>;  mil  tin-  ^.tohiIi. 


ca.sy  matter  to  do.  A  cotton-tii)ped  pinlie,  dipped  in  .n  -inmu  solnlinn  of 
nitrate  of  silver,  sh(»nld  lii-st  he  pa.ssed  into  the  fistula  and  an  elToit  made  In 
di'stroy  all  the  linin<;  e|)ithelium ;   for.  if  any  of  it  remain,  it  will  mean  recurienre 

of   the   trollhle.      The   Jirolie   ;ic1s   at    the   same   lime   as   a   ^mide    to   the   dissector. 

Fui-ther.  if  the  fistula  he  completi'.  it  will  he  fcjuiid  a  dillicult  matter  to  suture 
securely  the  inner  openinj;,  so  that  no  jiharyn^eal  fistula  may  persist  alonj;  the 
track  of  the  wound.  After  such  suturinj;,  the  wound  should  he  carefully  close<l. 
hut  a  fiauzc  or  cigarette  drain,  extending  down  to  the  pharynx,  should  he  left  in 
place  for  forty-eight  houi-s,  in  ca,so  of  leakage  or  infection.  If  a  complete  hstiila 
ha.s  been  thus  dis.sected  out,  rectal  feeding  only  .should  he  emi)loyed  for  .several 
daj's,  and  only  boiled  water  given  for  cleansing  the  mouth  and  to  assuage  thiivt. 
One  has  only  to  consider  the  anatomical  coui-se  of  these  fistula'  to  realize  the 
disfiguring  nature  of  the  .scar  which  must  remain  after  such  an  operation,  even 
when  succes.sful.  Add  to  this  the  ])rol)ability  of  failure,  and  one  can  ivudily 
understand  why  even  good  surgeons  speak  very  guardedly  about  the  radical 


SURGICAL  DISEASES  AND  WOUNDS  OF  THE  NECK.        315 


cure  of  these  fistuke.  But  one  thing  does  soeni  certain,  viz.,  that  it  is  woi-se 
than  useless  to  attempt  less  heroic  treatment,  and  most  surgeons  will  condonm 
attempts  at  cure  by  cautery,  injection,  caustics,  or  scraping.  The  only  result 
likely  to  be  obtained  by  such  a  course  will  be  to  convert  the  fistula  into  a  cyst 
or  diverticulum,  by  closing  the  external  oi'ificc 

Fistulte  of  the  thyro-glossal  duct  (median  fistuUe)  will  Ije  considered  farther 
on,  in  the  article  on  "Diseases  of  the  Thyroid  Gland." 

2.  Branchial  Cysts. — The  relation  of  these  to  branchial  fistuke  is  ca,sily 
understood.  In  the  development  of  the  branchial  clefts,  it  may  happen  that 
both  ends  of  the  cleft  close,  while  in  the  intermediate  portion  there  is  a  failuie  of 
the  walls  to  coalesce,  thus  forming  a 
cyst.  This  unobliterated  i:)ortion  of  the 
cleft  may  remain  unnoticed  for  several 
years,  and  then  may  appear  as  a  slowly 
growing,  painless  cyst,  which  may  give 
trouble  if  it  becomes  infected,  or  may 
jjroduce  pressure  upon  neighboring 
structures  by  its  increase  in  size. 

Removal  of  this  cystic  tumor  maj- 
also  be  desired  for  cosmetic  reasons. 
If  the  cyst  be  at  the  outer  end  of  the 
branchial  cleft  it  will  be  lined  with 
squamous  epithelium  and  will,  as  it 
develops,  present  the  characteristics  of 
involution  cysts  in  general  and  will 
therefore  approach  the  dermoid  type 
— the  so-called  branchial  dermoid.  (Fig. 
237.)  On  the  other  hand,  if  it  be  the 
inner  end  of  the  tube  which  has  be- 
come cystic,  lined  as  it  is  with  cylindri- 
cal epithelium,  it  will  be  gradually  distended  with  a  thin  nmcous  secretion — a 
condition  which  is  counuonly  known  as  hydrocele  of  I  he  iierk.     (Fig.  23<S.) 

These  branchiogenic  cysts  are  usually  found  in  the  upper  pait  nf  the  neck, 
between  the  hyoid  bone  and  the  mastoid  process,  and  are  often  mistaken  for 
tuberculous  lym])h  nodes.  Hydrocele  of  the  neck  is  usually  develoi)ed  much 
more  rapidly  than  the  branchial  dermoid  antl,  as  it  may  push  up  the  Hoor  of  the 
mouth,  has  often  been  mistaken  for  ranula;  but  the  history  of  its  growth — from 
birth  onward — usually  clears  up  the  diagnosis.  It  is  said  that  these  branchial 
cy.sts  are  peculiarly  ])rone  to  malignant  changes,  and.  r(>asoning  from  analogy, 
one  can  readily  believe  that  this  is  true.  Primary  carcinoma  of  the  neck  has 
probably  always  some  such  origin. 

Dermoid  Cysts. — Dermoid  cysts  are  not  common  in  the  neck.  They  are 
easily  confoundetl  with  lipomata,  but  the  mistake  does  not  seriously  concern 
the  patient,  as  the  treatment  for  both  conditions  is  the  same,  viz.,  excision — 
an  operation  which  presents  no  special  difficulty. 


Fig.  238.— Branchial  Cyst  (■'Hydrocele  of  the 
Neck").  From  a  photograph  of  a  child  at  the 
author's  clinic,  Montreal  General  Hospital. 
The  child  made  a  good  recovery  after  <lissection 
of  the  submaxillary  triangle. 
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Till'  branchial  ilcniioid  cyst  is  usually  tilled  with  scbacoous  material,  haiiv, 
ami  other  i-utaiieous  structures,  more  or  less  altered  in  character:  and,  thoufjh 
|)resent  at  Inrth.  it  often  remains  unnoticed  until  atlult  life,  when  it  may,  owiii'; 
to  accidental  infection,  suddenly  increase  in  size  and  give  symptoms  of  infiani- 
mation.  It  usually  jtresents  itself  in  the  upper  part  of  the  anterior  trian{;le  of 
the  neck,  tends  to  swell  directly  forward,  and  does  not  push  up  the  floor  of  the 
mouth,  as  the  .serous  cy.sts  do.  Its  slow  development,  its  .superficial  situation. 
and  it.s  liability  to  infection  and  sui)puration  will  <;enerally  distinj^ui.sh  it  fmni 
the  .•serous  cyst.  If  any  doubt  exi.sts,  puncture  of  the  sac  and  examinatioM  of 
the  contents  will  determine  the  nature  of  the  tumor. 

Sometimes  the  contents  of  these  branchio^enic  cy.«ts  are  of  such  a  mixed 
character  that  one  is  justiheil  in  cla.s.sin-;  the  cy.sts  themselves  as  jjartly  dermoid 
and  partly  nuicoid.  The  presence  of  s(iuamous  epithelium  in  one  jjart  of  the 
lining  of  the  sac  and  of  cylindrical  eiiithelium  in  another  would  easily  ex]ilain 
the  mixed  character  of  the  contents. 

Congenital  Serous  Cysts. — Just  as  we  may  have  a  too  free  local  anastomosis 
between  tile  innic  >iip(  iticial  blood-vessels,  {livinj;  us  the  different  dejjrees  of 
angiomata,  so  we  may  have  an  analoj^ous  conjienital  condition  in  the  lymphatic 
ves.sels,  giving  rise  to  the  .so-called  lym])hangioniata.  If  these  lymi)hatics  coa- 
lesce, a.s  a  result  of  the  extra  pressure  thrown  ujxin  their  wails,  we  get  the  cystic 
lymphangioma,  or  .serous  cyst,  which  is  u.sually  multiple,  contains  normally  a 
clear  coagulable  fluid,  and  tcnd.s  to  grow  slowly  and  to  displace  the  neighboring 
structures.  Any  sudden  increase  in  the  size  of  the  growth  means  hemorrhage 
into  the  cyst,  an  occurrence  which  not  infrequently  takes  place.  These  .serous 
cysts  may  develoj)  either  from  the  sui)erficial  or  from  the  deep  lyin])hatics, 
and  may  occupy  any  position,  although  the  favorite  site  is  at  the  upjx'r  i)art  of 
the  neck,  where  their  contiinious  growth  forms  a  sort  of  collar  ;ir<iund  thi'  neck, 
even  extending  to  the  back. 

Diagnosis. — The  diagnosis  is  ordinarily  not  very  difficult.  The  characters 
which  generally  ilistinguish  these  growths  from  others  in  this  region  are  the 
following: — A  small  fluctuating  tumor,  present  at  birth  and  occupying  a  different 
])osition  from  that  of  a  branchial  cleft:  slow-growing,  not  including  the  neigh- 
boring .structures  (cf.  Sarcoma),  and  not  compres.sible  (cf.  Cavernous  angioma). 
The  use  of  the  aspirating  neeille  w(juld  also  hclj:)  in  a  doubtful  case. 

Prognosi.s. — As  is  true  of  other  congenital  tumors  in  this  region,  the  progno- 
sis is  not  very  favorable.  Unless  surgical  interference  is  resorted  to,  the  tumor 
is  almost  certain  to  continue  growing,  and  so,  by  pressure,  to  cau.se  trouble. 

Tr<F..\TMKN-T. — The  treatment  which  i)ronii.ses  the  best  results  is  complete 
excision.  This  operation,  however,  owing  to  the  fact  that  these  tumoi's  have 
no  definite  wall  or  sac.  is  a  difficult  one,  and  often  necessitates  an  extensive 
dissection.  Further,  as  the  thin  walls  of  the  lymjjhatic  vessel  collapse  when  the 
fluid  escapes,  it  is  veiy  difficult  to  be  sure  that  all  diseased  tissue  is  removed. 
According  to  my  experience  the  best  method  of  overcoming  this  difficulty,  at 
least  in  a  measure,  is  to  inject  the  cyst,  through  an  aspirating  needle,  with  a 
weak  solution  of  methvlene  lilue.  and  then  afterward  to  remove  the  tissues  so 
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stained.     It  i.s  often  a  source  of  sur])rise,  in  a  case  of  apparently  superficial  seroas 
cy.st  of  the  neck,  to  what  a  f,n-cat  depth  one  must  carry  the  dis.section. 

Multilocular  Branchiogenic  Cysts.— In  addition  to  these  two  main  classes 
of  branchial  cysts  we  often  have  in  the  neck  another  congenital  cystic  condition, 
viz.,  the  multilocular  branchiogenic  cy.'^ts.  These  cj-sts,  which  l)elong  to  the 
serous  type  of  cysts,  are  present  at  birth,  usually  increase  gradually  in  size, 
and  may  appear  in  different  situations  in  the  anterior  triangles.  They  are  usu- 
ally multiple  as  well  as  multilocvdar,  and  many  authorities  regard  them  as 
identical  with  the  cystic  lymphangiomata,  and  therefore  not  true  branchiogenic 
cysts  at  all.  In  an  exhaustive  article  on  the  subject  in  the  Revue  tie  Chirtirgie 
for  September,  1908,  MM.  Estor  and  Massabau,  of  Montpellier,  France,  discuss 
these  cysts  and  cite  many  cases.  They  arrive  at  the  conclusion  that  these  tumors 
are  complex  in  origin  and  character,  that  tliey  are  distinct  from  the  polycystic 


2.'^'.1.— Skiagram  of  Cervical  Ribs.      (By  pprmission  of  Dr.  C.  K.  I!i 


parathyroid  tumors  of  P.  Berger,  and  that  they  approach  the  cystic  lymph- 
angiomata in  type  rather  than  any  other  known  form  of  tumor.  These  authoi-s 
tlo  not  think  that  these  cysts  are  analogous  to  the  cystic  neoplasms  which  some- 
times (rarely)  develop  from  the  embryonic  "rests"  that  occasionally  peisist 
along  the  course  of  the  branchial  clefts. 

TiiE.\TMENT. — The  treatment  of  these  cysts — when  treatment  is  rei|uii-ed 
— differs  in  no  way  from  that  indicated  in  the  ease  of  other  coiigcnit.-d  anom- 
alies, viz.,  careful  removal  by  open  dissection. 

Complete  excision  is  the  only  remedy:  for  any  failure  to  remove  all  the 
lining  epithelium  of  the  cyst  will  be  followed  eventually  by  a  recurrence  of 
the  tumor,  and  the  cicatricial  tissue  developed  by  the  fii-st  removal  will  i-en- 
der  any  subsecjuent  operation  a  difficult  matter.  Excision  of  thc-^e  cysts  is 
at  all  times  difficult,  owing  to  the    facts  that  the  walls  are  thin,  and  further. 
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that  tlicy  arr  always  iiitiiiiatcly  (•(iniicctcd  with  the  canitid  slicalli.  it"  situated 
low  down,  and  witli  the  siihiiiaxillary  glands,  or  the  tonsil,  if  sitiiati'd  liifjlicf  up. 

These  true  hraiichial  cysts,  csiiccially  the  hydniccic  of  the  neck,  arc  often 
ditlicult  to  disiiniruish  from  the  cystic  hy>;ronia. 

.!.  Cervical  Ribs. — This  conjrenital  deformity  is  not  so  uniduunon  as  was  at 
one  time  suiiposetl,  when  anatomists,  not  nenrologists  or  suif^eons,  re|)oiteil 
most  of  th(>  cases.  Tlie  Roentj^en  skiafirams  have  added  mnch  to  our  knowledj;c 
on  thesultject,  and  many  cases  which  were  formerly  re-iarded  as  cases  of  neuritis 
of  the  upper  extremities  have  hy  this  means  been  shown  to  he  due  to  pressure 

Upiill     lllc      lirarlii;d     plexus 

r;iUMil   liy    a    cci-Niral    i-ih, 

.•mil    lia\-e   l)een   rrlii\i'i|   liy 

surgical  inler\  entidU. 

.Viiatoniically.  lliese  riiis 
are  analofjous  to  the  super- 
numerary HoatiufT  lumhar 
ril)s  helow.  and  are  re;dly 
hypertrophies  of  the  li-aiis- 
ver.se  proce.s.ses  of  the  lower 
cervical  vertehra'.  They 
are  eitherconijjlete  i  joininj; 
the  sternum)  or  incimi- 
]i|cli'.  .-iiid  in  tile  latter  rase 
the  ril)  may  simply  project 
forward  as  an  eloiijiated 
trans\-erse  process  ( Fij;. 
2MU)  or  liend  di>wii  to  co- 
alesiM'  with  the  first  tlio- 
I'acic  lili  Hear  the  scalene 
tubercle.  (Fi>;.  1240.)  Ski- 
afirams show  us  that  the 
deformity  is  usually  bilat- 
eral and  symmetrical;  and 
statistics  would  indicate 
that  it  occurs  much  ofti'Uer 
in  females  than  in  males. 
This  may  be  duo  to  the  fact  that  deformity  of  the  female  neck  would  be  much 
more  apt  to  be  noticed  than  a  simiLir  ronditinn  in  the  male. 

The  I'elation  of  the  cervical  rib  to  the  vessels  and  nerves  passirif;  down  to  the 
u|)per  extremity  is  of  the  very  <rreatest  importance,  as  it  is  this  fact  which  lai^'ely 
lietermines  whether  or  not  symi»toms  will  develoj).  If  the  cervical  rib  be  com- 
plete, or  if  it  join  the  first  rib  at  the  scalene  tubercle,  the  .sealemis  anticus  mu.scle 
will  be  attached  to  it,  in.stead  of  to  the  first  thoracic  rib,  and  the  subclavian 
artery  will  hook  over  the  cervical  rib,  thus  formiii<;  a  rather  acute  anjile  as  it  sud- 
denly di])s  down  towar<l  the  axilla.    (Fij;.  LMl.i     The  vein  will,  of  course,  be  sej)- 


ri<;.  240.--(Vrvi<!il  Hib. 
Musciiiii,  .Mi'Cill  I'liiviT 


■iiiK-n  In  tlir  .\ll;.l,miir:i 
Note  ilc'formeil  first  rili 
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aratcil  from  the  artery  by  the  muscle,  and  thus,  lyiiifr  lower  down,  it  will  escape 
pressure.  The  roots  of  the  brachial  plexus  of  nerves  will  also  pa.ss  over  the  ril) 
just  above  the  artery,  and  they  too  will  be  angulated  over  the  rib,  and  may  be 
.stretched  sufficiently  to  produce  a  neuritis  which  is  referred  to  the  peripheral  nerve 
endings.  If  the  ribs  be  incomplete  (Fig.  239)  the  blunt  anterior  extremities,  as 
they  grow  forward  into  the  neck,  ma}'  press  upon  these  same  structures.  Mo.st 
of  the  reported  cases  belong  to  this  latter  class,  but,  as  they  are  the  most  nu- 
merous, that  is  to  be  expected. 

Sv.Mi'To.MS. — Symptoms  are  often  entiivly  absent,  and  only  the  presence  of 
a  hard  luiiHir  in  tlie  neck,  freciuently  disro\-en'(l  I >>■  accident,  leads  to  a  skiagram 
being  taken  and  to  the  discovery  of  the  real  nature  of  the  defect.  Although  the 
anomaly  is  undoubtedly  congenital,  symptoms  do  not  as  a  rule  show  themselves 
until  early  adult  life  (sixteen  to  thirty),  and  often  they  are  induced,  even  in 
])e{ipi('  (if  middle  age,  by  a  change 
of  occupation  rendering  necessary 
some  unusual  employment  of  the 
hands  or  arms.  I  know  of  one  case 
where  the  deformity  became  known 
only  late  in  life,  and  was  then 
made  evident  only  by  the  presence 
(if  a  hard  tumor  in  the  neck,  which 
iiad  bi'come  prominent  as  a  result 
of  wasting  of  the  muscles  in  a  pa- 
tient suffering  from  carcinoma  of 
the  liver.  Apart  from  the  pres- 
ence of  a  tumor  in  the  neck,  the 
sym]it(ims  will,  of  course,  depend 
ujKin  the  structures  interfered  with 
on  tiieir  way  down  to  the  arm. 
From  its  anatomical  position  the 
\-ein  is  rarely  interfered  with,  and 
tinis  ( edema  of  the  arm  is  very 
rare  in  these  cases.  This  leaves  us  the  artery  antl  nerves  to  be  consiilered.  and, 
as  both  W.  W.  Keen  {American  Journal  of  Medical  Sciences.  February,  1907)  and 
C.  K.  Russel  {Medical  Record,  February  16th,  1907,  and  Montreal  Medical  Journal, 
March,  1907)  have  shown,  these  structures  do  give  two  definite  sets  of  symptoms. 

(a)  Nerve  Si/mptoms. — Russel  has  demonstrated  {loc.  cit.)  that  sensory  dis- 
turliances  in  tlie  upper  extremity  correspond,  in  the  main,  to  the  distribution  of 
the  idwei-  cords  (if  the  brachial  [ilexus  (eighth  cervical  and  first  doi-sal  roots) ;  and 
this  is  what  (ine  would  expect  in  these  cases,  Ix'cause  these  roots  arc  (owing  to 
their  origin)  more  sharply  hooked  over  the  cervical  ribs  in  the  neck.  As  a  result 
of  this  ]jressure  neuritis,  the  muscles  supplied  by  the.se  roots  will  be  liable  to 
atrophy,  and  in  the  intrinsic  muscles  of  the  thumb  and  little  fingei-s  (thenar  and 
hypothenar  group)  we  do  find  atrophy.  Keen's  observations  {loc.  cit.)  are  to 
the  .same  effect.     Pain  in  the  arm.  of  a  ncnu-algic  character  and  n>ndered  woi-se 


Fig.  241.— Rudimentary  Rib.  (C.i«-  of  Dr.  W.  \V. 
Keen.)  1,  Cervical  rib;  2,  subclavian  artery;  3.  sca- 
lenus anticus  muscle.  Note  the  marked  increase  in  size 
of  the  subclavian  artery  after  escaping  from  behinil  the 
scalenus  anticus. 
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by  f.Kcrtion,  csiH'ciallN  if  coiifincd  to  our  ami.  sluniltl  lead  in  a  siispicioti  of  tliis 
tr()iil)lc.  ami  a  skiaftrani  should  alway.-  \>v  lakfii.  as  |>ali)alioii  caiiiiol  \>r  ivlicd 
upon  to  dciuoiistratc  tlic  invxiici'  or  al)sciicc  of  a  cervical  lih. 

(I))  Ciratlalori/  .S'i//;(/(/omN.— All  wiitci-s  and  oi,scivci-s  arc  pretty  well  arrived 
that  in  these  easies  the  subclavian  artery  rises  niiuli  lii^dier  in  the  neck  lliati 
nonnal,  and  Keen  and  Hussel  (local.)  have  shown  thai  ihciv  is  a  driinil.' 
naiTowinjr  of  the  lumen  of  the  artery  as  it  winds  over  liir  snprmnineiaiy  ill). 
(Fij;.   Jll   I      In   some  eases,   tiie   pressure  exerted   u|ion   liic  siiliilavi.an   artery 

liy  the  outflow  in^'  inconi- 
plrlc  rill  iiia\'  ai-lually  oli- 
lilci'.alc  ihi'  \v--cl  and  lluis 
inli'!'fri-c  so  sciiously  willi 
liie  mil  rilion  of  tiic  Ii.ukI 
and  liiiucr^  thai  liiry  h  - 
comi'  cold  and  liiui'  and 
may  linally  sliow  sucii 
delinilc  nntiilivc  clian;r<'> 
as  III  .-imuialc  HaynaiidV 
dixax'.  In  rare  cases  jxaii- 
firene  of  the  lin<;er  tijis 
may  result.  .\  siiorl  lime 
a.-.i  Dr.  i:.  W.  .\rclubald 
showed  such  -A  i':i>c  licfoic 
the  .Monliral  .\h'dic,,-('hi- 
rui'iiic.'il  Socicly.  and  llic 
ci|-cul;ilni-y  dislwrliaiiccs 
and  iiulrili\c  chanuc^  in 
the  arm  were  so  <ireal  I  hat 
the  case  was  eonsideicd  lo 
lie  one  of  selerosiiiji  endar- 
tcrilis.  A  skiajii'am  subsp- 
(|uentiy  showed  the  true 
condition,  viz..   a  cervical 

l-l.;.-.'l.'.— Ku.iimenlnry  lirst  Thoraeif  Kib.s(n,fa),  InrompU-tc,        ''''  I'l'<'ssinjr  UpOU  the  lier\  ' 
Simulating  t'orvical   Ribs.      (.\imtomifal   Museum,    McGill    Uni-       I  ruilks  ()l>eration       W.'i" 

versitv. ) 

advised,    iiul     liie    palient        | 

refused.  Death  occurreil  l.-Ucr  from  aiiolhi'i-  c;iuse.  and  it  was  ihcn  found,  at  I 
the  autopsy,  that  the  artery  was  constrided  as  it  pa.ssed  nvi'i- lln'  cervical  rib. 
The  writer  remenibei-s  a  ease  where  the  sulicl:i\'ian  artery,  al  the  poinl  in  ihc 
neck  whore  it  passed  over  a  cervical  rib.  showed  increased  pul>alion  ami  in  ad- 
dition there  was  a  markedly  weak  pulse  at  the  wrist  in  the  same  arm.  'I'Ihsc  ^ 
conditions  suggested  aneurysm,  an<l  sucli  a  diagnosis  was  actually  m;idc.  but 
no  operation  \va.«;  undertaken. 

Hut  it  must  be  remembered  tliat  cer\-ical  ribs  will  not  always  be  foimd  where 
even  all  the  above  .symptoms  are  present.     There  ajipears  to  be  no  coiuicction 


SURGICAL   DISEASES  AND  WOUNDS  OF  THE   NECK.        321 

between  Ra\naud'.s  disease  and  cervical  ribs,  and  yet  the  two  are  often  synipto- 
niatically  identical.  Further,  in  a  number  of  cases  which  I  have  seen,  symptoms 
identical  with  those  which  I  ha\-c  just  been  describing  were  present,  and  vot 

there  was  found  in  each  instance  a  rudimentary  or  deformed  fii-st  thoracic  rib, 

not  a  cervical  rib.  (Figs.  242  and  243.)  Keen  {loc.  cil.)  also  cites  such  cases. 
A  skiagram  will  show  that  here  we  have  no  trace  of  cei-vical  rib,  and  yet  in  two 
cases  which  I  have  seen  operated  upon  as  cervical  ribs,  and  in  which  a  portion 
of  such  deformed  first  thoracic  rib,  posterior  to  the  scalene  tubercle,  was  resected, 
recovery  from  all  symi)- 
toms  followed.  It  is  quite 
conceivalile,  and  probaljly 
often  happens,  that  exos- 
toses of  these  deformed 
ribs  (and  they  are  very 
liable  to  such  outgrowths) 
would  give  SA'mptoms  iden- 
tical with  those  of  a  cer\-i- 
cal  rib.  One  should  never 
promise,  therefore,  that 
operation  will  relieve  all 
the  symptoms.  There  are 
too  many  factors  which 
enter  into  this  symptom 
com|)lex  to  render  such  a 
prognosis  a  safe  one. 

Tkeat.mext.  —  Should 
definite  symptoms  (not 
cosmetic  results)  render 
surgical  interference  neces- 
sary, the  only  profitable 
procedure  is  a  resection  of 
that  portion  of  the  rib 
which  is  producing  press- 
ure. This  must  be  done 
carefully  owing  to  the  proximity  of  flic  dome  of  the  pleura,  and  to  the 
fact  that  it  is  probably  attached  tn  the  ]ieriosteum  of  the  ril).  (Fig.  244.) 
The  periosteum  must  always  be  removed  witli  tlie  ril),  as  otlierwise  tiicre 
will  i)e  regeneration  of  ijone,  often  a  bony  exostosis,  which  woukl  be  woi-se  than 
the  original  rib. 

Operation. — .\  curved  inci-sion,  beginning  a  little  below  the  middle  of  the 
posterior  border  of  the  sterno-mastoid  nuisde  (vide  Fig.  31.  i)age  12'),  Vol.  I\'., 
Watson-Cheyne  and  Burghard's  "Surgery")  and  extending  transversely  back  to 
the  anterior  border  of  the  trapezius  nuiscle,  thence  down  and  again  forwartl  along 
the  clavicle  to  the  sterno-mastoid.  will  mark  out  the  skin  flaj)  to  I)e  raised  ami 
reflected  forward.     The  deep  fascia  is  next  opened,  and  the  external  jugular  vein 

VOL.  VI.— 21 


Fig.  24.3. — Deformed  or  Rudimentary  First  Thoracic  Ribs  (a,  h), 
Complete,      (.\natomical  Museum.   McGiil  University.) 
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sliould  ])r('f('ral)ly  l)c  now  lif^atctl.  If  the  sti'nio-inastDiil  imuscIo  ho  iioxt  pulled 
firmly  iinvanl  with  a  hlunt  rctiactor,  and  if  tlu>  ]u)stcri('r  belly  of  tlic  oino-liyoid 
imisrlc  he  defined  and  pulled  up  on  a  Koeher's  retractor  or  hhmt  hook,  the  sul)- 
elavian  vessels  and  the  cords  of  the  brachial  i>lexus  will  be  seen  eoui-sinu;  outward 
over,  or  in  front  of.  the  cervical  rib.  Usually  one  can  now  f^et  between  the  vessels 
and  nerves,  and,  by  pullinj;  the  latter  jrently  up  and  the  former  down,  can  in  this 
way  expose  tiie  rib  lyin^  upon  the  jilcura.     In  doinji  this,  the  operator  must  be 

careful  not  to  i)roduce  undue  trac- 
tiiin  (in  citlicr  vessels  or  nerves 
lespecially  the  latter).  The  ])erio.-;- 
leuiii  cnveiinj;  tile  ril)  should  next 
lie  incised  freely,  as  in  the  ordinary 
operation  foi'  excisidii  of  a  ril),  and 
tlie  jKirtion  of  rib  which  it   is  desired 

tn    I-elllo\-e     >iiiiulil     be    cut     witll     the 

costatome  (ir  a  |iairiif  pointed  iione 
jiliers,  and  tiieii  lifted  out  of  its 
periosteal  sheath,  wliicli  can  be 
removed  later.  ( )ne  must  be  \(iv 
careful  to  tiiiii  the  cut  ends  of  the  riii, 
so  that  tliey  may  not  subseijuently 
tlamage  the  vessels  or  nerves,  which, 
when  released,  will  fall  down  into 
tlu'  sjiace  made  l)y  excision  of  tlie 
Imne. 

The  next  ste|) — viz. .the  dissection 
of  the  periosteum  from  the  underlyint; 
Fio.  244.--iiiuiiiiK'ntiir.v  uib  in  its  Rcintions  tn     and   oftcu    attached    ])leura — is  the 

Siirrouniling  Piirts.     ( I'roin  Lu.>>  likii.)     1,  Huiliim-n-                  .        err;       i.                     u    <•  .1  • 

t«ry  ril,  with  it.skm.bbe.l  end,  to  which  is  attaohe.1  "»"**     (hfflCUlt     Olie.       BcforC  thlS      IS 

thi-   .srulomis  ttnticu.s    2;     3,   subclavian  artery ;    4,  attempted,       all       OOZiug      .should      be 

ligBmpiituii.s  cord,  bv  wliicli  the  rib  is  |iroluiiged  to  ... 

tlie  sternum:     5,   first     dorsal    rib;     6,    intercostal  Stop])ed,    aild    it    IS    a     gOod  l)lail     to 

nvusclc.  botw«^  the  cervical  riband  thefirst  .lorsal  .,,|„^^.   t,^,,         ^j  .^^^   ^^                  f  ;,]      ,^,(,|, 

rib;    (,  the  lung;    8,  left  carotid  artery;    0,  le.sopli-  ' 

agus;    10,   trachea;     11,    steniuni.      Note  the    rcia-  (lut     1  if     the    aiUI'Sthet  ic,    as,  ill     Case 

tion  of  the  pleura  and  lung  to  the  cervical  rib.                      ,           ,                 1111                       1  11 

the  pleura  should  be  opened  and  the 
lung  suddenly  collap.-;e,  there  often  supervene  an  alarming  cyanosis  and 
temporary  respiratory  failure.  These  symptoms,  as  a  rule,  soon  yield  to 
stimulants.  Should  the  pleura  bo  punctured  in  ilis.secting  of?  the  periosteum, 
the  opening  should  be  at  once  sutured.  No  ])ermanent  .symptoms  follow  this 
casual  opening  of  the  ])leura.  The  operation  is  completed  l)y  closing  the 
wound  in  the  usual  way. 

Some  operatoi"s  make  an  incision  just  above  the  clavicle,  as  for  ligation  of 
the  subclavian  artery,  and  a  second  incision  at  right  angles  to  this  up  the  neck. 

Torticollis. — This  condition,  which  is  held  by  some  authorities  to  be  con- 
genital, is  treated  elsewhere  in  this  work  lA'ol.  IV.,  p.  7()7). 
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II.   INJURIES  OF  THE  NECK. 

Injuries  of  the  neck  may  be  classified  as  accidental,  homicidal,  or  suicidal, 
and  the  chief  interest  centres  in  the  structures  injured.  Owing  to  the  e.xposed 
situation  of  the  neck  and  the  size  and  importance  of  the  vessels  and  nerves  in 
this  regioh,  injuries  give  two  main  classes  of  symptoms  with  which  the  surgeon 
has  to  deal,  viz.,  hemorrhage  (arterial  or  venous),  and  paralysis,  the  result  of 
injury  to  one  or  more  of  the  nerve  trunks. 

Injuries  of  Arteries  in  the  Neck. — Sy.mptoms. — Hemorrhage  is,  of  course, 
most  important,  but  is  not  always  at  once  visible,  as  the  blood  may  escape  into 
the  oesophagus,  or  it  maj^  be  masked  by  forming  a  hsematoma  in  the  tissues. 
The  large  arteries  are  usually  injured  by  stab  or  gunshot  wounds,  more  rarely 
as  a  result  of  suicidal  cut-throat.  This  is  doubtless  due  to  the  fact  that  the 
suicide,  from  his  lack  of  anatomical  knowledge  and  his  over-anxiety  to  attain 
his  object,  throws  the  head  well  back  before  cutting  the  throat,  thus  rendering 
prominent  the  thyroid  cartilage  and  tracheal  structures  in  the  centre  antl  the 
sterno-mastoid  muscles  at  the  sides,  and  even  the  ramus  of  the  jaw,  all  of  which 
protect  from  the  knife,  or  other  instrument  used,  the  vessels  which  ha\-e  fallen 
into  the  hollow  between  the  trachea  and  muscles  at  either  side  of  it.  (See 
"Cut-throat,"  infra.) 

The  amount  of  hemorrhage  in  any  given  case  will  depend  upon  the  size  of  the 
vessel  wounded  and  upon  the  freedom  with  which  the  blood  can  escape  from  it. 
Should  a  large  artery  be  severed,  a  fatal  hemorrhage  would  speedily  ensue; 
but  it  does  sometimes  happen — notably  in  punctured  wounds — that  a  large 
vessel  is  wounded,  but  not  completely  severed;  and  here  the  hemorrhage  may 
occur  so  slowly  that  either  it  is  overlooked  or  else  the  symptoms  are  so  masked 
that  collap.se  of  the  patient  alone  reveals  the  extent  of  the  injury.  One  cannot 
compress  the  neck  firmly  without  interfering  with  respiration,  and  yet  the 
oozing  may  take  place  so  gradually  that  one  often  hesitates  for  too  long  a 
time  before  deciding  to  open  the  wound  and  ligate  the  bleeding  point.  In 
small  vessels  the  bleeding  may  cease  spontaneousl}-  with  the  lowered  prcssvu-e 
induced  by  hemorrhage  and  shock,  but  it  will  generally  recur  again  as  soon  as 
the  heart  recovers  its  tone;  and  these  are  the  very  cases  which  require  care- 
ful watching,  and  often  very  prompt  treatment,  to  prevent  regrettable  results. 

True  secondary  hemorrhage  is  always  to  be  dreaded  in  punctured  wounds  of 
the  neck,  and  is  most  liable  to  occur  about  the  fifth  day.  Unless  boldly  treated 
by  open  incision  and  ligation  of  the  wounded  vessel,  it  may  recur  again  and 
again  until  a  fatal  result  ensues.  Two  main  factoi-s  appear  to  tietermine  this 
secondary  hemorrhage:  (1)  The  liquefaction  of  a  ha-matoma  which  may  have 
temporarily  [jlugged  the  wounded  vessel :  and  (2)  erosion  of  the  vessel  walls.  The 
latter  event  occui-s  either  as  a  result  of  damage  to  the  walls  (without  actual  per- 
foration) at  the  time  of  the  accident,  or  as  a  result  of  subsequent  suppuration. 

The  ex]5erience  of  military  surgeons,  in  recent  wai-s,  with  the  present  high- 
velocity  bullet,  has  made  them  particularly  alive  to  this  danger  of  secondary 
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hciiiorrhanc  in  Inillrt  woiiiuls  of  this  rcjiioii;   though  tin-  imiic  (((1111111111  daiiiicr 
is  »l()iil)tlfss  that  (if  the  formation  of  an  aiicnrysni  at  a  later  date. 

DiACNosis. — The  most  important  (jiu'stion  to  Iw  (icciilcd  is  wiicthcr  the  licm- 
onliajic  is  ailcrial  or  venous, — not  an  i-asy  matter,  if  the  case  he  not  seen  until 
a  certain  leiifith  of  time  has  elapsed.  As  a  rule,  the  dark  color  of  venous  blood 
and  its  steady  How,  as  contrasted  with  the  l)ri<jht  red  of  arterial  hlood  and  il- 
pul.satiiij;  flow,  will  enable  one  to  ileciile  the  (pie-stion.  Hut  it  does  happen, 
especially  if  a  luematoma  forms  an  obstruction  or  if  the  patient  has  lost  iiiucli 
blood,  that  the  bleedin;;  from  an  artery  may  simulate  that  from  a  vein.  If  tiic 
patient's  conilition  permits,  it  is  always  adxisable  to  determine  dehnitely  the 
bleedinj;  point  by  enlarfiinj;  the  wound,  and  then  to  ajjply  a  ligature.  This  will 
obviously  be  more  difficult  in  the  upper  and  ]((wer  triangles  than  in  the  mid- 
triangles.  As  regards  the  diagnosis,  not  much  reliance  is  to  be  placed  upon  the 
symptom  mentioned  by  Wahl,  who  states  that  a  stetho.scope  a|)plied  over  the 
wotmd  (.if  the  vessel  will  reveal  a  soft,  blowing  murmur  synchronous  with  tin 
heart-beat  if  the  vessel  be  only  partially  divided,  but  an  entire  ab.seiice  of  murmur 
if  it  be  comjiletely  divided.  I  rememlier  an  instance  wh(-re  a  ve.s.sel  (the  bra- 
chial artery)  was  completely  severed,  and  yet  Wahi's  sign  was  present,  and 
was  successfully  utilized  by  the  late  Dr.  Fenwick  of  Montreal  to  locate  the  exact 
site  of  the  injury. 

In  our  efTorts  to  determine  wiiicii  one  of  the  two  main  arterial  trunks  1  carotid 
or  sul)clavian)  is  causing  the  hemorrhage,  we  should  naturally  look  for  absence  or 
weakness  of  the  pulse  in  their  distal  branches;  but  it  should  always  be  re- 
membered that  this  symptom  will  speedily  disappear,  so  free  are  the  arterial 
anastomo.ses  in  this  region. 

Pnticxosis. — The  prognosis  will  obviously  (le|iend  ujioii  many  considera- 
tions, such  as  length  of  time  since  the  injury:  the  amount  of  Ijlood  lost:  the 
site  of  the  injury;  the  likelihood  of  .sepsis;  and  the  other  structures  injm-ed 
(e.ij..  nerve  trunks,  air  pa,s.sages,  etc.).  In  a  suicidal  ca.se  the  patient's  mental 
condition  is  also  a  very  important  factor. 

CiKXKR.VLTuicxTNnoNT. — This  should. above  all  things,  be  jirompt  andthoroiigh. 
The  surgeon  should  never  be  .satisfied  until  all  bk'cding  points  have  been  ligated. 
even  though  such  a  jirocedure  may  mean  an  extensive  and  difficult  di.ssection  upon 
a  patient  alreadyin  acondition  of  consitlerable shock.  In  some  ca-ses  an  antiseptic 
compress  should  be  temporarily  applied  and  the  more  radical  operation  under- 
taken only  when  the  patient  has  sufficiently  recovered  from  the  shock  of  the 
original  wound.  Hnt  during  this  intervening  time  the  patient  should  be  most 
carefully  watched,  owing  to  the  po.ssibility  of  concealed  hemorrhage.  Not  in- 
frefpiently  it  may  be  found  neces.sary  to  undertake  the  ligation  (temporary  or 
permanent)  of  the  injint-d  ves.sel  at  some  [loint  jiroximal  or  distal  to  the  site  of 
injury,  as  the  ti.ssues  here  may  be  so  infected  or  injured  that  it  would  be  either  | 
impossible  or  unsafe  to  secure  the  vessel.  Hut  when  this  ligature  has  lieen  ap- 
plied, one  should  always  enlarge  the  original  wound  and  .secure  both  ends  of  the 
damaged  ve.^sel,  a-s  owing  to  the  free  ana.stomosis  here  it  will  not  be  sufficient  to 
secure  one  only.     At  the  same  time  the  exposure  of  the  parts  would  afford  an 
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opportunity  of  noting  the  amount  of  damage  done  to  other  structures,  and  of 
n'i)airing  such  damage  by  suture,  so  far  as  that  might  be  possible. 

For  the  technique  of  hgation  of  any  vessel  in  the  neck  the  reader  is  referred 
to  the  section  on  Aneuiysm  in  this  article  and  to  the  article  on  "  Ligature  of  Ar- 
teries and  \'cins."  Xol.  I\'..  p.  4(>S  el  scrj. 

Injuries  of  Veins  in  the  Neck. — Li  addition  to  the  more  r(>mote  risks  of  sepsLs 
and  thrombosis  there  are  two  immediate  dangers  always  to  Ix-  apprehended  in 
these  injuries:  viz.,  hemorrhage  and  air  embolism. 

1.  Hemorrhage. — Owing  to  the  absence  of  valves  in  the  veins  of  the  neck, 
and  also  to  the  fact  that  the  cervical  fascia  often  holds  these  vessels  in  such  a 
way  that  the  severed  ends  must  remain  open,  venous  hemorrhage  from  the  large 
veins  is  perhaps  more  speedily  fatal  here  than  is  arterial.  The  respiratory  act,  by 
producing  a  negative  intrathoracic  pressiu'e,  also  assists  in  causing  profuse  bleed- 
ing from  a  comparatively  small  vein  in  the  neck.  The  hemorrhage  may  be,  as 
in  the  case  of  the  arteries,  either  frank  or  concealed,  and  secondary  hemorrhage 
is  as  much  to  be  dreaded  from  wounded  veins  as  it  is  in  the  case  of  wounds  of 
arteries. 

2.  Entrance  of  Air  into  the  Veins. — Owing  to  the  large  size  of  the.se  cervical 
vessels,  and  to  the  fact  already  mentioned  that  the  mouths  of  the  several  vessels 
arc  held  open  by  the  attachments  of  the  fascia,  one  can  easily  understand  how 
a  bubble  of  air  might  enter  such  a  wound,  especially  during  the  iaspiratory  act. 
The  hissing  sound  which  quickly  follows  the  wounding  of  a  large  vein,  particularly 
at  the  root  of  the  neck,  is  especially  dreaded  by  all  operating  surgeons,  alive  as 
they  are  to  the  danger  of  "air  embolism."  That  a  large  bubble  of  air,  getting 
into  the  venous  circulation,  may  produce  fatal  effects,  there  seems  no  reason  to 
doubt :  but  that  it  always  does  so  is  certainly  not  true.  The  frequency  of  the 
accident,  and  the  rarity  of  this  effect,  need  only  be  mentioned  to  establish 
this  point.  (See  the  paragraph  on  "Cut-throat,"  infra.)  The  symptoms  are 
those  of  syncope,  with  embarrassed  respiration:  and  these  same  symptoms  are  so 
frequently  as.sociated  with  other  conditions  (operative  or  otherwise)  in  this  region, 
conditions  in  which  air  embolism  could  not  occur,  that  it  is  doubtful  just  how 
far  they  may  be  attributed  to  air  embolism  in  any  given  case.  Still,  it  is  one  of 
the  tiangers  that  must  be  reckoned  with  in  wounds  of  the  cervical  veins,  and  the 
operator  should  always  be  most  careful  to  prevent  it,  so  far  as  is  possible. 

Treves  advises  flooding  the  field  of  operation  with  normal  saline  solution 
where  the  danger  is  apprehended,  and,  should  the  air  have  got  in,  he  very  in- 
geniously advises  strong  compression  of  the  thorax  in  the  expiratory  act,  the 
finger  at  the  .same  time  being  taken  off  the  wotmded  vein.  By  this  means  one 
might  hojje  to  expel  the  air,  and  Treves  claims  to  have  saved  patients  by  this 
procedure. 

Should  a  large  vein  be  accidentally  woundetl  during  the  jjrogress  of  an  opera- 
tion, the  opening  should  be  at  once  stopped  with  the  finger,  which  should  be 
kept  there  until  the  vessel  is  compressed  above  and  below  and  subsequently 
sutured  or  ligated. 

Treatment.— The  one  effective  treatment  for  injury  to  a  cervical  vein  is  to 
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close  the  opcninfi  in  a  iniinaiKiit  iiianiKT.  This  may  In-  (linic  in  \ariiius  Wiiys. 
If  tlu'  vein  l)c  small,  lit;ati<>ii  is  best,  Ix'causo  quickest  ami  surest.  But  il"  the 
vein  he  larfje.  one  would  prefer  to  close  the  wound  and  yet  preserve  the  function 
of  the  vessel.  This  may  he  done  hy  the  lateral  li>;ature,  if  the  tear  in  the  vessel 
wall  he  small,  nr  liy  suture  if  the  wound  he  a  larj^e  one.  Silk  is  |)erliaps  the 
Inst  lifjature  nialcrial.  and  the  size  selected  should  he  the  smallest  that  will 
answer  the  pur|)o.se;  whereas  for  suturing  a  wound  of  a  vein,  catgut,  or  some 
ahsorhahle  material,  is  i)referal)le.  though  some  surgeons  prefer  silk  here  also. 

These  sutured  veins  functionate  perfectly  well  afterwaid,  and  are  seldom, 
in  these  ilays  of  a.septic  and  antisejjtic  surgery,  thromhoseil.  The  old  daiigei-s 
of  phlehitis  and  pya-mia.  which  were  so  much  dreaded  in  the  i)re-Listerian  period 
of  surgery,  are  not  now  an  imi)ortant  factor.  W'hi'U  it  is  tliought  hest  to  occlude 
a  wounded  vein  hy  ligation  it  should  always  he  hy  doulile  ligation,  the  vessel 
being  suhse(|uently  severed  hetxAceii  llic  ligatures.  Continued  ])i-essure  hy 
clamps,  or  otherwi.se,  is  to  lie  i-iiiidciiuicd.  as  it  predisposes  to  tiic  danger  of 
secondary  hemorrhage. 

Cut-Throat. — This  particular  furni  of  injury  to  the  neck  is  so  commonly  met 
with  in  general  practice,  that  it  demands  special  mention  in  a  i)ractical  treati.se 
ujion  the  surgery  of  the  neck.  The  injury  is  generally  inflicted  with  suicidal, 
though  sometimes  with  homicidal,  intent.  It  is  a  favorite  method  of  .self-destruc- 
tion with  the  in.sane.  esiu'cially  tho.se  who  arc  suffering  from  melancholia. 

As  we  hav<'  previously  mentioned,  the  injury,  though  a  horrihle-looking 
wound,  is  rarely  primarily  fatal,  and  we  have  suggested  the  reason  for  this. 

Character  of  the  Wound  in  Cut-throat. — In  this  injury  all  degrees  of  severity 
are  met  with,  from  a  harmless  and  easily  treated  skin  wound  to  a  fatal  .severance 
of  all  the  .soft  structures  lying  in  front  of  the  vertebral  column.  Roughly,  we 
divide  cut-throat  into  two  classes,  namely:  tlmse  in  which  the  air  ])a.s.sagcs  have 
not  been  niicneil,  where  the  risk  is  chiefly  froiii  lieiiiori'hnge:  and  secondly.  iIhim' 
in  which  the  air  pa.-^sages  have  been  opened,  where  (he  ri-^k  of  suhseiiuent  hnmclio- 
pneumonia,  as  well  as  that  of  hemorrhage,  must  he  faced. 

If  done  with  suicidal  intent  the  cut  i.s  usually  made  directl}'  aci'oss  the  throat, 
aiul  the  centre  of  the  wound  will  fairly  correspond  to  the  median  line.  If  the 
cut  is  made  with  homicidal  purpose,  it  is  very  likely  to  be  more  on  one  side  than 
on  the  other,  owing  to  the  struggles  of  the  victim.  This  rule,  however,  would  not 
hold  if  the  victims  were  a.sleep  when  attacked,  a.s  has  happened  frequently  in 
the  case  of  an  in.sane  ])arent  murdering  his  or  her  children  in  this  way. 

Hy  far  the  most  conunon  sit;'  for  these  wounds  is  just  above  the  ])rominence 
of  the  thyroid  cartilage,  and  the  cutting  instrument  appears  to  glance  up  off  the 
ponium  Adami  against  the  hyoid  bone,  and  then  back  into  the  i)harynx,  which 
is  usually  laid  open.  Often  the  ahe  of  the  thyroid  cartilage  are  variously  hacked 
and  cut,  as  in  a  ca.sc  which  I  now  have  under  obsers-ation,  where  a  second  cut, 
lower  down,  .severed  the  crico-thyroid  membrane  and  left  the  upper  end  of  the 
trachea  open.  This  lower  cut  was  utilized  as  a  tracheotomj'  opening.  Tlie 
patient  has  now  (luite  recovered.  The  arteries  mo.st  likely  to  he  injured  are  the 
8ui)erior  thyroid  and  facial:   more  rarely  the  lingual,  which  is  protected  by  the 
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hyoid  bone.  The  vocal  cords  generally  escape  injury,  though,  if  recovery  takes 
place,  there  is  often  alteration  in  the  voice,  due  to  deformity  of  the  th}-roid  car- 
tilages or  to  injury  to  the  recurrent  laryngeal  nerve. 

The  risks  in  cut-throat  are,  first  of  all,  hemorrhage,  ne.xt  broncho-pneumonia, 
and,  lastly,  septicspmia  or  pyaemia. 

Hemorrhage. — Hemorrhage  may  vary  in  degi'ce  from  a  rapidlj'  fatal  one,  which 
will  not  require  treatment,  to  the  severance  of  a  small  vessel,  which  has  only  to  be 
secured  to  prevent  further  trouble  on  this  score.  Arterial  hemorrhage  is  usually 
more  speedily  fatal  than  venous,  but,  as  we  have  before  said,  the  latter  is  more 
troublesome  to  treat.  The  danger  of  concealed  and  secondaiy  hemorrhage  is 
very  great  in  these  cases,  as  the  air  passages  and  pharynx  or  oesophagus  are  often 
opened  at  the  same  time  as  the  vessels,  and  much  blood  may  escape  in  this  way. 

Broncho-pneumonia. — Broncho-pneumonia  is,  next  to  hemorrhage,  the  danger 
most  to  be  apprehended  in  those  cases  where  the  wound  penetrates  the  respi- 
ratory tract .  It  generally  shows  itself  about  the  fifth  day,  and  arises  in  two  ways : 
(1)  At  the  time  of  infliction  of  the  wound,  blood  runs  into  the  respiratory  tract, 
and  may  do  so  in  such  quantities  that  it  is  not  all  coughed  up.  Or,  the  patient 
may  lose  consciousness  (syncope)  and  the  blood  continue  to  run  down  the  trachea 
into  the  bronchi.  This  blood  clot  in  the  trachea  or  bronchi  may  nuul  often 
does)  subsequently  become  infected,  and  pneumonia — really  a  septic  pneumonia 
— results.  When  one  considers  that  the  resistance  power  of  these  patients  is 
practically  nil,  owing  to  loss  of  blood  at  the  time  of  the  injury,  one  can  easily 
see  how  much  to  be  dreaded  this  com})lication  is.  (2)  A  septic  broncho-pneu- 
monia may  also  arise  from  direct  inhalation  of  air  from  a  wound  which  has  l^e- 
come  septic,  an  occuirence  which  may  take  place  at  any  time  during  the  healing 
of  such  a  wound,  unle.ss  precautions  are  taken  to  prevent  the  inhalation  of  such 
germ-laden  air  by  the  patient.     (See  Treatment.) 

Septicaemia  and  Pycemia. — Septicsemia  and  pyaemia  ma}'  of  coui-se  follow- 
directly  upon  infection  of  such  a  wound,  but  in  these  cases  there  is  special  danger 
of  this  result.  The  presence  of  the  large  vessels  in  the  neck,  the  abundance  of 
lymphatics,  and  the  relations  of  the  cervical  fascia  render  the  spread  of  septic  con- 
ditions here  very  easy,  and  pus  has  not  far  to  tra\-el  in  any  direction  before 
reaching  a  vital  spot  or  getting  beyond  our  reach.  The  character  of  the  patients 
who  are  the  common  subjects  of  cut-throat — melancholies  and  other  insane  pei-sons 
—also  rendei-s  it  extremely  difficult  to  maintain  these  wountls  in  an  aseptic  con- 
dition, if,  indeed,  they  escape  primary  infection,  which  is  unlikely,  as  neither  the 
suicide  nor  the  homicide  pays  much  attention,  as  a  rule,  to  the  cleanliness  of  the 
weapons.  The  suicide,  moreover,  often  does  not  wish  to  recover,  and  will  tear 
off  the  bandages,  tear  open  and  infect  the  wound,  refu.se  food,  and  otherwise  do 
all  in  his  or  her  power  to  prevent  a  favorable  issue.  Add  to  all  this  the  loweretl 
resistance  of  the  tissues  due  to  loss  of  blood,  and  it  will  readily  he  granted  that  in 
these  cases  the  danger  of  septic  complications  is  very  great. 

Other  Complications.— These  complications,  which  need  only  very  lirief  con- 
sideration, are  dyspna?a,  dysphagia,  aphonia,  and  oesophageal  fistula. 

Dyspncea,  often  distressing,  is  due  to  oedema  of  the  glottis  or  to  an  organized 
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l)l(ini|  cldi  which  may  obstnift  the  trachea  low  down.  Sucli  a  ca.sc  I  liavc  just 
had: — A  lady,  inclaiichoiic.  cut  her  thmat  in  Ind  at  nif;ht  and  was  found,  next 
luoniing,  unconscious  from  loss  of  lilood.  She  was  treated  in  the  usual  way 
(see  Treatment)  and  did  very  well  until  about  the  fifth  day,  when  she  developed 
uifient  dyspncea,  which  was  not  relieved  by  ice-pack,  inhalations,  or  druf;s  of 
any  kind.  Her  pulse  and  temperature  remained  {jood,  she  was  not  markedly 
cyanosed.the  woinid  (which  was  situated  above  the  thyroid  cartilage)  ajjpeared  in 
good  condition,  and  she  could  swallow  without  difficulty.  This  urjicnt  dyspiiua 
lasted  for  twenty-four  houi-s,  and  we  were  discu.ssing  the  advisal)ilit>-  of  resoilinn 
to  tracheotomy,  to  relieve  the  patient,  when  she  was  seized  witii  a  severe  spasm 
of  cou-lhini;.  and  expelled  a  haril,  orpinizcd  blood-clot,  al)out  half  an  inch  lonjtand 
havin-;  the  circumference  of  an  ordinary  lead  pencil.  The  relief  was  instant, 
and  she  gave  us  no  further  anxiety.  This  was  evidently  a  cast  of  one  of  the 
lower  respiratory  pa.s.sages,  and  the  tracheotomy,  had  we  done  it.  would  have 
been  ([uite  visele.s.s.  Permanent  dys|)n(ea,  re(|uiring  relief  by  pei'manent  trache- 
otomy, may  result  from  cicatricial  stenosis  of  the  larynx,  which  gradually  ensues 
upon  healing  of  the  wound. 

Dysphagia  is  a  frecjuent  and  very  troul)lesome  complication  of  cut-throat, 
though  the  wound  is  usually  so  low  that  the  epiglottis  escapes  injury,  and  there- 
fore swallowing  is  j)ossible.  In  one  case,  where  this  structure  was  severed,  I  was 
able  by  suturing  to  restore  it  to  its  place,  and  the  result  was  good.  But  not  un- 
commonly the  administration  of  f 1  l)y  the  mouth  mu.st  for  a  time  be  .stopped, 

as  it  simjily  comes  out  througli  the  wdund  and  increiises  the  danger  of  sepsis. 
A\'hen  the  wound  is  i-cpaircd.  feeding  thmugii  a  stoniach  tul>e  can  ln'  safely  and 
easily  carried  out. 

Aphonia  is  another  commcju  com|)lication.  luther  the;  vocal  cords  (jr  the 
recurrent  laryngeal  nerve  may  be  injured,  and  so  aphonia  may  be  produced; 
or  the  wound  may  o])en  the  trachea  below  the  box  of  the  larynx,  and  thus  pre- 
vent the  expired  air  from  acting  upon  the  vocal  cords. 

ffi.sophageal  fistula  ha.s  been  mentioned  as  a  result  of  cut-tinnat.  It  must 
occur  rarely,  as  a  wound  capable  of  producing  such  a  lesion  in  llie  (esophagus 
would  in  most  cases  be  jirimarily  a  fatal  one.  A  tem])orar\-  pliaiyngeal  fistula 
is  common,  but  is  not  of  sjK'cial  imi)ortance,  as  it  always  heals  si)ontaneously. 

TnK.\TMENT. — Treatment  should  be  directed  primarily  to  controlling  the 
hemorrhage.  To  this  end  all  severed  vessels  should  lie  tied,  Iiotli  ends  being 
secin-ed.  It  is  rarely  safe  to  close  such  a  wound  at  iirsl.  as  many  of  the  vessels 
will  have  temporarily  ceased  bleeding  becau.se  of  the  diminished  ai'terial  pressure 
due  to  loss  of  blood;  but,  later,  these  vessels  may  bleed  again,  and  the  suigeon 
should  therefore  be  in  a  position  easily  and  ipiickly  to  secure  them.  At  fii-st, 
therefore,  it  will  be  better  to  pack  the  wound  with  sterile  gauze,  after  irrigating 
it  with  warm  antiseptic  solution,  and  to  leave  the  clots  in  situ,  if  the  i)atient  is  very 
weak.  A  careful  watch  should  be  kept  for  hemorrhage;  shock  should  be  combated 
by  all  available  means;  and  measures  .should  f)e  taken  to  maintain  free  respiration 
(by  tracheotomy  or  laiyngotomy,  if  necessaiy).  If  the  patient  is  veiy  restless 
or  excited,  morphia  should  be  given  hypodermically,  in  fairly  large  doses,  in  order 
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to  secure  rest.  If  the  pharynx  has  been  opened,  food  should  be  given,  during 
the  first  two  days,  per  rectum  only,  as  to  give  food  by  mouth  in  such  a  ease 
would  contaminate  the  wound  from  within.  Often  the  mental  condition  of  these 
patients  is  such  that  rectal  alimentation  is  the  only  available  methcxl  of  feeding 
them  without  the  employment  of  vmdue  violence  or  without  causing  harmful 
excitement. 

As  soon  as  the  condition  of  the  patient  warrants  it,  an  effort  should  be  made 
to  repair  the  wound  and  bring  together  the  severed  parts  of  the  respiratory  tract. 
Even  in  a  severe  wountl,  I  feel  sure  that  this  can  generally  be  done  earlier  than 
we  have  hitherto  been  taught.  For  the  repair  of  the  deeper  jmrts  no  an;csthetic 
will  be  needed,  and  only  when  we  come  to  deal  with  the  skin  incision  will  a 
.small  amount  of  chloroform  or  ether  be  required ;  and  this  is  the  last  part  of  the 
operation  and  is  quickly  done.  In  fact,  it  is  a  distinct  advantage  to  have  the 
patient  conscious  when  the  operator  is  restoring  the  continuity  of  the  tube  of  the 
trachea,  larynx,  and  pharynx.  The  mucous  lining  of  the  trachea  or  larynx 
should,  from  time  to  time,  be  swabbed  gently,  or  irritated  with  a  cotton-tipjx'd 
jn-obe,  which  will  excite  reflex  coughing  and  thus  expel  septic  blood  clots  and 
mucus  which  have  run  down  whilst  the  patient  was  bleeding  freely  and  jjer- 
haps  was  unconscious.    This  lessens  the  risk  of  a  subsequent  broncho-pneumonia. 

In  the  actual  work  of  reparation,  the  most  important  thing  is  the  careful 
suturing  of  the  severed  ends  of  the  different  extrin.sic  muscles  of  the  larynx 
(thyro-hyoid,  etc.).  This  best  approximates  the  wideh'  gaping  .structures  in 
the  wounds,  and  is  much  to  be  preferred  to  any  effort  to  suture  the  bony  or 
cartilaginous  structures  themselves.  For  this  work  I  like  best  mattress  sutures 
of  iodized  catgut.  The  severed  ends  of  the  depressor  muscles  of  the  hyoid  bone 
(sterno-hyoid,  omo-hyoid,  etc.)  must  next  be  united  in  the  same  way,  and  so  also 
must  the  sterno-mastoids,  if  they  too  have  been  injured.  Cigarette  drains,  on 
either  side,  should  be  passed  down  to  the  main  wounds  in  the  larynx,  in  order 
to  give  free  egress  to  any  secretion  from  the  pharynx  or  trachea.  At  this  stage 
the  patient  should  be  put  under  light  general  anaesthesia,  and  the  edges,  often 
infected  and  irregular,  of  the  skin  wound  should  be  trimmed  evenly  and  cleanly, 
so  that  a  proper  suture  line  can  be  made.  By  this  procedure  we  obtain  a  less 
unsightly  scar  and  are  more  likely  to  get  primary  union.  In  the  case  of  a  lady 
who  was  under  my  care,  the  cosmetic  result  was  excellent:  the  resultant  scar 
could  not  be  distinguished  from  that  following  Kocher's  •'cdllar  incision"  for 
goitre. 

I  would  also,  in  all  severe  cases  of  cut-throat,  lay  particular  stress  upon  early 
tracheotomy.  Sometimes,  as  I  have  shown,  the  original  wound  may  be  utilized 
for  this,  and  then  all  one  has  to  do  is  to  drop  a  tracheotomy  tube  into  the  trachea. 
But  if  this  does  not  serve,  I  would  strongly  ad\ase  that  an  early  ti-acheotomy  be 
ildiii',  in  order  that  it  may  thus  be  practicable  to  pack  off  the  wound  above,  to 
secure  the  bleeding  points,  and  then  to  clo!<e  the  wound  at  one's  leisure,  with  the 
feeling  that,  in  the  mean  time,  the  patient  is  not  inhaling  contaminated  air 
and  thus  running  the  grave  risk  of  an  inhalation  l)roncho-pneumonia.  Expi>- 
rience  amply  teaches  the  value  of  such  a  proceeding  as  a  routine  i)ractice.     Th(> 
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tube  should  bo  ko])!  in  until  all  (lunger  of  sujipuration  in  the  wound  is  jjiist.  Not 
only  arc  the  lungs  thus  ki-pt  supijlicd  witli  |iuic  air.  l)Ul  the  jjaticnts  themselves 
soon  learn  the  fact  that,  so  long  as  thi'  tui)e  is  in  situ,  it  is  not  possible  for  thetn  to 
speak.  Thus,  niueh  harmful  use  of  these  damaged  organs  is  prevented,  and  tii(> 
patients  are  rendered  less  objeetionable  to  their  neighboi-s. 

As  soon  as  the  danger  of  syncope  is  over,  the  patient  should  be  kept  well 
l)roppcd  up,  in  a  semi-sitting  po.sture,  and  .should  be  got  out  of  bed  as  early  as 
possible.  Fluid  diet  should  be  allowed  after  the  fii-st  foity-cight  hours.  At 
first,  albumen  water  may  be  given  tentatively,  and  then,  if  the  patient  can  swal- 
low, other  Huids  should  be  carefully  trii'd,  the  dressings  being  always  examined 
after  each  fi  cdiii;:.  to  see  if  any  of  the  Huid  has  come  through  the  wound. 

Injuries  to  Nerves  of  the  Neck. — As  a  rule,  any  accidental  or  purpo.sely 
inflicted  wound  of  the  neck  of  sufficient  dejjth  to  cut  any  of  the  large  nerves 
would  al.so  sever  the  large  arteries  and  so  lead  to  a  s])eedily  fatal  i.ssue.  Hut 
some  i)articular  nerve — say,  the  vagus  or  the  .sympathetic — may  he.  injured 
accidentally  or  at  an  o])eration,  or  surgical  relief  may  be  sought  from  pressure 
symptoms  cau.scd  by  a  tumor.  It  is  necessary,  therefore,  that  a  few  words  should 
Ik-  said  regartling  the  injuries  to  which  each  iinjiortant  nerve  may  be  sul)jected. 

1.  Vdiiiis. — Inclusion  of  this  mrvc  in  a  Jigatvu'e  or  cjani])  iiuiy  gi\r  serious  or 
even  fattd  results.  The  heart  stoi)s  first,  and  then  failure  of  respiration  follows. 
The  nerve  may  also  be  injured  by  a  stab  or  a  bullet  wound,  but  this  injury  is  then 
usually  a.ssociated  with  other  injuries  demanding  more  prompt  attention.  An 
analysis  of  the  statistics  of  recorded  cases  of  injury  to  this  nerve,  as  given  by  von 
Bcrgmaim,  shows  a  mortality  of  fifty-two  per  CMit:  but  it  would  be  very  difficult 
to  .say  just  what  ])ercentage  wasdueto  the  nerveinjuryalone,  so  many  other  struct- 
ures being  sinndtaneously  injured  and  so  many  other  complications  ensuing.  In- 
deed, von  Bergmann  concludes  that  noneof  these  deaths  was  due  to  the  injury  done 
to  the  nerve,  and  says  that  "unilateral  resection  of  the  vagus  may  be  considered 
devoid  of  danger."  The  laryngeal  symptoms  which  follow  section  of  the  vagus 
are  always  most  pronounced.  If  this  nen'C  be  divided  ImIow  the  origin  of  the 
superior  laryngeal  nerve,  there  would  be  less  danger  of  se|)tic  iineumonia,  ina.'^- 
much  as  the  sensitiveness  of  the  larynx  would  still  be  maintained:  but  the  alter- 
ation of  the  voice  would  be  most  marked,  owing  to  the  vocal  paralysis  resulting 
from  interference  with  the  fibres  going  to  the  recurrent  laryngeal  branch  of  the 
vagus.  Of  course,  it  often  happens,  esjiecially  in  aneur\\sms  and  other  forms 
of  thoracic  tumoi-s,  that  the  alteration  of  the  voice  is  due  purely  to  pressure 
on  the  inferior  laryngeal  nerve  itself,  and  not  on  the  vagus.  (Sec  article  on 
"Surgery  of  the  Thyroid  (Hand.") 

2.  Sywpathelic  Nerve. — Injuiy  to  this  ner\'e  cannot  of  it.self  be  considered  a 
.serious  matter,  and  is  usually  concomitant  with  some  other  condition  of  grave 
import.  It  has  Ix-en  fre(|uently  resected,  even  bilaterally,  by  surgeons  in  tiie 
hope  of  producing  a  cure  for  epilepsy  and  Graves'  disea.se,  without  any  untoward 
effect  upon  the  patients,  and  also,  as  a  nilc,  without  curing  these  diseases. 

.3.  Spinal  Accesmry  Nerve. — See  the  aiticle  on  "Torticollis"  in  Volume  W . 
4.  Brachial  Plexus. — These  trunks  may  be  injured,  but  usually  the  wuund. 
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if  accidental  or  homicidal,  proves  fatal  from  other  conii)lications.  I  remember 
to  have  seen  one  case  of  forcible  avulsion  of  the  upper  extremity  where  the 
brachial  plexus  was  severed. 

Treatment. — As  a  rule,  any  severed  nerve  may  hv  .safeh-  sutured  with  the 
hope  of  a  good  result,  and  nerves  in  the  neck  are  no  exception  to  the  rule.  (See 
"Surgical  Diseases  and  Wounds  of  Nerves,"  in  Vol.  II.)  But,  as  the  result  does 
not  depend  upon  the  immediate  rej^air  of  the  nerve,  it  is  generally  good  [iracticc 
to  wait  and  make  sure  of  the  particular  nerve  trunk  which  requires  suturing. 
The  symptom  of  paralysis  is  often  recovered  from  as  the  traumatic  neuritis 
subsides,  even  when  it  was  so  j^ronounced  that  a  diagnosis  of  se\'ered  nerve  was 
made  at  the  time  of  the  injury. 

Injuries  to  Muscles  of  the  Neck. — An  effort  should  always  be  made,  where 
it  is  feasible,  to  suture  these  wounds  of  muscular  tissue.  With  this  object  in 
view  one  should  not  hesitate  to  enlarge  the  original  wound.  A  mattress  suture 
of  good-sized  chromicized  or  iodine  catgut  is,  perhaps,  preferable,  and  afterward 
care  should  be  exercised  in  arranging  the  dressings  in  such  a  manner  that  no  extra 
strain  shall  be  immediately  thrown  upon  the  sutured  muscle. 


III.  DISEASES  OF  THE  BLOOD-VESSELS  OF  THE   NECK. 

Arterial  Aneurysms. — Etiologicaily,  aneurysms  of  any  of  the  larger  ar- 
teries of  the  neck  must  be  regarded  as  either  spontaneous  or  traumatic.  By 
this  is  meant,  broadly,  that,  in  the  spontaneous  form,  the  localized  dilatation 
of  the  vessel  wall  which  constitutes  the  aneurysm  is  due  to  some  weakening  of 
the  coats  of  the  vessel  at  the  site  of  such  dilatation — a  weakening  caused  by 
local  sclerosis,  syphilis,  alcoholism,  etc.,  whereas,  in  the  traumatic  form,  the  vessel 
walls  dilate  at  some  point  because  of  injury  to  them  at  that  point  (e.g.,  stab 
wounds,  blows,  crashes,  garrotting,  etc.).  It  may  of  course  happen  that  both 
these  factors  are  present  at  the  same  time — as,  for  example,  when  an  appar- 
ently insignificant  injury  to  the  neck  produces  aneurysm  of  somt^  vessel  in  a 
patient  who  is  already  the  subject  of  arteriosclerosis.  As  a  rule,  traumatic 
aneurysm  develops  soon  after  the  injury  which  caused  it,  whereas  aneurysm  due 
to  disease  of  the  vessel  walls  would  be  more  likely  to  develop  slowly.  Still, 
one  often  finds  the  reverse  to  be  the  case.  A  slight  strain  thrown  upon  an  already 
weakened  vessel  wall  may  suddenh^  produce  spontaneous  aneurysm,  whereas 
traumatic  aneuiysm  may  develop  only  some  time  after  the  injury  which  caused 
it,  the  scar  of  the  vessel  coats  requiring  time  to  dilate  sufficiently  to  jii'oduce 
aiieurv.sm. 

As  regards  the  liability  of  the  different  large  vessels  to  be  affected,  statistics 
show  that  the  carotid  vessels  are  more  often  involved  than  either  the  suljclavian 
or  the  innominate,  and  the  common  trunk  of  the  carotid  more  often  than  either 
of  its  terminal  branches.  Aneurysms  of  the  vessels  of  the  neck  are  more  conunon 
in  men  than  in  women  and  often  occur  in  youth. 

Aneurysm  of  the  Common  Carotid  Artery.— J^  there  is,  normally,  a  slight 
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iuii|>ull:i  ill  tiK'  artery  just  Ix'forc  it  bifurcates  into  its  internal  ami  external 
branches,  it  would  scoin  a.s  though  the  walls  wrvr  thinner  at  that  point.  Here, 
then,  is  the  most  coniinon  site  of  aneurysm,  and  many  cases  of  so-called  aneurysm 
iif  the  branches  (internal  and  external)  are  really  but  extensions  ujjward  of  the 
primal  ililatation  of  the  ujiper  part  of  the  common  trunk.  Next  in  fre(|uency 
will  be  aneurysm  of  the  lower  part  of  the  trunk — a  variety  of  aneurysm  which 
is  difhcuit  to  diafinose  from,  and  often  is  complicated  with,  aiieury.-^m  of  the 
subclavian  or  the  innominate  artery. 

Sym|)toms. — The  presence  of  an  elongated  pulsating  tumor  in  llie  cardtid 
region,  either  following  injury  or  in  a  patient  whose  iieixonal  histoiy  might  lead 
one  to  infer  po.ssible  di.sease  of  the  vc-^sel  walls,  would  make  one  suspect  aneurysm. 
If  auscultation  reveals  a  systoHc  murmur,  and  if  pressure  causes  the  tumor  to 
disapi)ear,  only  to  reappear  when  the  pressure  is  removed,  one  may  be  almost 
certain  of  the  diagnosis.  Ikit  blood  clot  in  the  sac  migiit  interfere  with  both  of 
these  signs.  There  might  be  a  weakening  of  the  temporal  pulse  on  ihc  alTirted 
side,  and  also  evidences  of  interference  witli  the  cerebral  Ijlood  sup|jiy  (head- 
aches, vertigo,  temporarj'  paralyses,  insonmia,  etc.);  but  the  circulatory  changes 
which  would  produce  these  symptoms  soon  ef|ualize  themselves,  and  hence 
they  may  l)e  ab-sent  at  the  time  of  the  examination  of  the  patient.  Tiie  <i-/.f  of 
the  tumor  maj' vary  nuich,  and  so  may  its  apparent  shape,  owing  to  i>\irlying 
structures.  As  the  aneurysm  increa.ses  in  size  evidences  of  ])ressure  on  tlie 
surrounding  structun^s  make  their  apjiearance.  Among  such  evidences  of 
pressure  u])on  the  nerve  trunks  in  the  neck  may  be  mentioned  dyspn(ea, 
dysphagia,  alteration  of  voice  from  pressure  ujion  the  recuri'ein  laryngc.'d  nerve, 
and  pain,  which  is  often  referred  to  other  parts. 

Diagnosis. — The  diagnosis  can  Ix'  made  without  difficulty  if  pulsation  and  a 
bruit  are  present;  but,  if  these  symptoms  are  absent,  it  may  Ije  (hfiicult  to  dis- 
tinguish between  aneurysm  and  enlarged  lymph  nodes  of  the  sarcomatous  type, 
especially  as  the  node  which  lies  on  the  carotid  sheath,  at  the  ijifurcation  of 
the  arteiy,  is  occasionally  the  focus  of  sarcomatous  changes.*  Ha'inatomata 
are  often  difficult  to  differentiate  from  aneurysms.  The  jiractice  of  using  the 
a.s]Hrating  needle  for  the  ])urpo.se  of  establishing  a  diagnosis  is  not  to  be  com- 
mended, both  becau.'^e  it  is  dangerous  and  because  the  findings  are  not  relial>le. 
as  one  might  get  blood  in  either  case,  and  therefore  be  none  the  wiser. 

Prognosis. — The  prognosis  is  always  grave.  One  never  knows  how  thin  the 
sac  is,  nor  into  what  neighboring  viscus  it  may  suddenly  bui-st.  with  probably 
fatal  effect.  While  the  aneury.smal  tumor  may  in  some  in.stances  long  remain 
ap|)arently  stationaiy.  yet  the  cau.ses  which  i)roduced  tlie  trouble  aic  probal)ly 
still  present,  and  spontaneous  cure  is  not  to  be  expected,  though  such  cases  an- 
on record.  The  discomfort  of  the  pressure  symptoms  may  force  the  patient  to 
seek  relief  by  operative  measures. 

Treatment. — Treatment  will  obviously  de|jend  upon  the  view  oni'  takes  of  the 
etiology  of  the  condition  in  any  given  ca.«e.  If  the  aneurysm  has  developed  sjjon- 
taneously,  and  if  it  is  due  to  syphilis,  a  course  of  antisyphilitic  treatment  should 
*('!.  Deutsche  Zeitsch.  f.  Chir.,  Dec,  1908,  pp.  327  el  scq. 
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Ix'  tried,  a  careful  watch  being  kept  meanwhile  of  the  tumor.  In  advanced  cases 
of  arteriosclerosi.s  it  is  also  perhaps  better  to  try  some  form  of  palliative  treat- 
ment. Absolute  rest  and  a  restricted  dry  diet  should  be  faithfully  tried  in  these 
cases,  which  are  eminently  unsuited  to  surgical  treatment.  Potassium  iodide 
in  small  doses,  given  for  a  long  period,  occasionally  seems  to  give  relief,  as  it 
tends  to  lower  the  blood  pressure.  In  traumatic  aneurj^sm,  on  the  other  hand, 
surgical  treatment  should  be  early  resorted  to.  In  the  majority  of  cases  of 
carotid  aneurysm  it  is  certainly  the  only  treatment;  and,  besides,  surgical 
emergencies  are  always  liable  to  arise,  even  in  cases  in  which  a  cure  by  medical 
treatment  and  rest  seems  most  promising. 

It  is  well,  I  believe,  before  discussing  in  detail  the  surgical  treatment  of 
aneurysm  of  the  common  carotid  artery,  to  get  a  clear  idea  of  the  principles 
underlying  treatment  of  aneurysms  in  general.  A  cure  of  these  conditions 
may  be  obtained  in  several  ways:  by  inducing  the  formation  of  a  blood-clot 
in  the  sac ;  by  preventing  the  blood  from  reaching  the  sac  at  all,  or  only  through 
collateral  channels,  as  in  proximal  ligation  of  the  vessel  (Himter,  Anel);  and 
by  ligating  the  vessel  both  above  and  below  the  tumor  and  then  dissecting  out 
the  .sac  or  laying  it  open  (Antyllus).  Of  these  three  methods  the  last  affords 
the  surest  means  of  curing  the  trouble.  In  the  first  method  the  expectation  is 
that  the  deposit  of  layers  of  fibrin  over  the  inner  surface  of  the  walls  of  the  sac 
will  reinforce  them  to  such  a  degree  that  rupture  will  not  occur,  and  that  then, 
as  the  fibrin  becomes  organized,  contraction  will  take  place  and  diminution  in 
the  size  of  the  tumor  will  result.  This  is  the  end  hoped  for  by  the  rest  and  diet 
treatment  (Valsalva,  Tuffnell,  and  Balfour).  Surgically,  the  same  result  may 
sometimes  be  attained  by  slowing  the  blood  stream,  either  by  digital  pressure 
upon  the  vessel  at  some  point  proximal  to  the  tumor,  by  ligating  the  vessel  on 
the  distal  side  of  the  tumor,  by  irritating  the  intima  through  the  introduction, 
asei)tically,  of  a  coil  of  fine  wire  into  the  sac,  or  by  introducing  needles  into  the 
tumor  and  scarifying  the  intima  (as  practised  by  Macewen). 

There  are  many  modifications  of  the.=:e  methods:  but  the  three  mentioned 
represent,  in  the  main,  the  resources  of  surgical  treatment.  How  will  these 
apply  in  the  case  of  aneurysm  of  the  common  carotid?  It  is  evident  that  the 
treatment  must  be  adapted  to  the  particular  case.  If  the  aneurysm  lie  high  uj), 
one  may  try  pressure,  or  proximal  ligation,  or  excision;  but  if  it  l)e  low  down 
(near  the  innominate  or  subclavian),  cUstal  ligation  and  compression  are  alone 
available,  so  far  as  the  carotid  itself  is  concerned.  Otherwise  the  treatment 
is  the  same  as  for  aneurysms  of  the  subclavian  or  of  the  innominate  arterw 

Pressure,  in  the  case  of  an  aneurysm  of  the  ujjper  part  of  the  common  car- 
otid, must  be  applied  below  the  sac,  and  is  best  done  l)y  the  finger  compressing 
the  vessel  against  the  carotid  tubercle  (transverse  process  of  the  sixth  cervical 
vertebra)  for  two  or  three  houi-s  each  day.  It  is  an  extremely  painful  proce- 
dure for  both  patient  and  operator,  is  difficult  to  do,  and  the  results  arc  not 
always  satisfactory.  Still  some  cases  have  been  cured;  and  Billroth's  case  is 
most  in.structive,  both  from  the  point  of  view  of  results  and  from  that  of  the 
various  cerebral  symptoms  resulting  from  iutt-rference  with  the  blood  supply 
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t(i  till'  hniiii.  If  this  iiictluKl  fail,  nr  if  it  is  not  possiljlr  to  cairy  it  out,  liydtian 
should  next  he  tried,  preferably  below  the  sac.  Here  we  must  face  the  re- 
sults of  sudden  occlusion  of  one  of  the  large  ves.sels  supplying  the  brain,  and, 
;us  Morsley  (Aililress.  liritish  .Medical  .\.<sociatioii,  Toronto,  lOOd)  has  shown, 
this  is  a  real  danger.  Hut  the  occlusion  may  previously  be  established  by 
compression,  and  in  young  pei-sons,  so  far  as  I  have  observed,  the  resulting 
cerebral  disorder  is  never  serious  and  usually  is  (piite  transitory.  In  older 
peojjle,  especially  those  who.se  blood-ve.ssels  arc  atheromatous,  such  ])rolonged 
compression  may  well  cause  .serious  antl  i)ermanent  results.  .Moreover,  a  rapidly 
restored  collateral  circulation  may  re-establish  theanemysm.  Therefore,  if  the 
ca.se  be  a  favorable  one  for  the  method  (young  i>ei-son  or  recent  aneury.sm), 
preference  should  be  given  to  the  radical  operation  of  .\ntyllus.  In  carry- 
ing tnit  this  operation  one  shoulil  fii-st  ligate  the  artery  Ix'low  the  .sac  and  subse- 
quently its  terminal  branches  alx)ve  (vide  infra),  the  removal  of  the  .sac  and 
its  content^s  Ix'ing  left  to  the  last.  This  dissection  of  the  aneurysmal  tumor  is 
often  a  most  difficvilt  [jrocedure.  on  account  of  the  .stnictures  involved  in  the 
carotid  sheath:  especially  nmst  the  nerves,  ])neumogastric  and  sympathetic,  be 
avoided.  The  vein  on  the  affected  side  will  generally  also  require  ligation,  as 
it  is  very  apt  to  \w  torn  in  the  attempt  to  separate  it  from  the  sac.  To  escape  the 
great  difficulty  jirc^ented  by  adhesions,  it  is  often  better  to  lay  open  this  sac  and 
dissect  it  out  from  the  inside.  Strict  a.sepsis,  a.s  a  matter  of  coui"se,  must  always 
Ix-  aimed  at.  The  plan  of  excising  a  portion  only  of  the  sac,  after  temporary 
ligaturi',  and  attempting  by  suture  to  restore  continuity  and  i)atency  of  the 
ves.sel  (Mata-s'  o])eration)  should  not  be  risked  here,  although  it  is  very  suitable 
in  aneurysms  of  the  arteries  of  the  extremities.  (See  author's  article  in  Annals 
of  Sunjcry,  Februar}',  1908.) 

Ligation  of  the  Common  Carotid  Artery. — Ligation  of  the  common  carotid 
artery  i.s  usually  done  at  either  one  of  two  points,  viz.:  (1)  ju.st  below  the  point 
where  it  bifurcates  into  its  external  and  internal  branches,  or  (2)  near  its  point 
of  origin  below.  The  former  is  the  easier  operation  of  the  two,  especially  in  a 
thin  patient,  though  it  may  be  rather  difficult  in  a  stout  plethoric  subject. 

An  incision,  .j  to  10  cm.  (from  two  to  four  inches)  in  length,  according  to  the 
amount  of  subcutaneous  fat,  should  be  made  along  the  anterior  margin  of  the 
sterno-mastoid  nuiscle,  the  centre  of  the  incision  corresponding  to  the  level  of 
the  cricoid  cartilage.  I'pon  dividing  the  two  layci-s  of  fascia,  with  the  inter- 
mediate platysma  myoides  muscle,  we  come  upon  the  deep  muscular  guide,  the 
tendon  of  the  onio-hyoid  muscle,  which  runs  across  the  incision  in  fiuiit  of  the 
carotid  sheath.  This  tendon  may  be  pulled  either  up  or  down  with  a  blunt 
hook,  and  the  carotid  sheath  opened  toward  its  inner  side,  to  avoid  wounding 
the  internal  jugular  vein  which  lies  in  the  sheath  with  the  arter>',  but  external 
to  it.  While  they  are  not  likely  to  be  seen  at  the  operation,  it  should  not  be 
forgotten  that  the  following  important  stnictures  are  in  close  relation.ship  with 
the  common  carotid  artery: — In  front,  the  descendens  noni  nerve  and  the  steiiui- 
ma.stoid  artery:  behind,  the  symi)athetic  and  vagus  ner\'es  and  tlie  inferior 
thvroid  arten-. 
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The  artery  is  carefully  cleaned  only  at  one  point  by  a  biunt  dissector,  but 
should  not  be  lifted  from  its  sheath,  and  a  Macewcn  needle  (right  or  left,  as  mav 
be  needed),  threaded  with  a  ligature,  should  be  passed  between  the  arten,'  and 
the  vein,  i.e.,  from  without  inward,  care  being  taken  to  keep  the  blunt  tij)  of  the 
curved  needle  always  close  to  the  walls  of  the  vessel  in  going  around  it.  .'<o  that 
there  may  be  no  danger  of  including  any  other  structure  in  the  ligature.  The 
ligature  having  thus  been  passed  around  the  artery,  it  should  not  be  tied  until  one 
has  ascertained  to  a  certainty,  by  pressure  upon  the  vessel  between  the  tip  of 
the  finger  and  the  ligature  held  taut,  that  pulsation  is  controlled  in  the  distal 
part  of  the  artery.  Personally,  I  prefer  silk  as  a  ligature  material  heiv.  It 
should  be  as  fine  as  will  serve,  and,  after  the  knot  has  been  tied,  the  ends  should 
be  cut  short  and  the  wound  closed  without  drainage  and  pn'feral)ly  sealed  with 
a  collodion  dressing. 

Ligature  of  the  common  carotid  between  the  two  heads  of  the  sterno-mastoid 
muscle  is  carried  out  by  a  vertical  incision  about  5  cm.  (two  inches)  long  in  that 
position,  and  extending  down  to  the  clavicle.  The  large  vein  exposed  will  be 
the  jugular,  and  this,  with  the  clavicular  portion  of  the  sterno-mastoid  muscle, 
must  be  gently  retracted  outward,  while  the  other  portion  of  the  muscle,  •  with 
the  depressor  muscles  of  the  hyoid  bone,  are  retracted  inward,  thus  exposing  the 
artery.  The  vagus  nerve  will  lie  behind  the  vessel,  and  great  care  must  be 
taken  not  to  enclose  it  in  the  ligature,  which  should  be  passed  in  the  manner 
already  described. 

Temporary  Ligation  of  the  Common  Carotid  Artery. — Temporary  ligation 
of  the  common  carotid  or  any  other  artery  may  at  times  be  indicated.  This 
will  be  accomplished  by  exposing  the  vessel  in  the  manner  described  above, 
and  carefully  passing  around  it  a  rather  coarse  .silk  ligature.  Then  two  short 
pieces  of  sterilized  rubber  tubing,  not  much  larger  in  calibre  than  the  vessel 
itself,  should  be  laid  parallel  to  the  artery  and  within  the  loop  of  the  surrounding 
ligature.  As  a  last  step  the  ligature  should  be  tightened,  but  only  sufficiently 
to  control  the  pulsation.  The  pieces  of  tubing  and  the  ligature  are  subsequently 
removed  and  the  wound  is  closed  in  the  manner  described  above.  One  of  the 
indications  for  a  temporar}'  ligation  of  the  common  carotid  is  the  necessity  of 
controlling  hemorrhage  while  operating  about  the  tonsils  and  fauces,  or  that  of 
checking  hemorrhage  while  an  effort  is  being  made  to  control  a  woimd  of  some 
vessel  higher  up. 

Aneurysm  of  the  External  Carotid  Artery. — Aneurysm  of  this  artery  is  usually 
of  traumatic  origin,  and  very  difficult  to  differentiate  from  other  tumors  about 
the  angle  of  the  jaw.  Its  increasing  .size  and  pulsatile  character  will  be  the  liest 
guides.  The  treatment  by  compression  should  always  be  tri(>d  and  will  be  best 
accomplished  by  graduated  pressure  with  the  finger  upon  the  conunon  carotid 
at  the  carotid  tubercle.  It  must  be  remembered,  however,  that  the  collateral 
circulation  through  the  opposite  external  carotitl  and  the  internal  carotid  will 
supply  the  tumor  with  blood.  If  compression  fails,  and  if  also  simultaneous 
ligature  of  the  internal  carotid  proves  of  no  avail,  proximal  ligature,  preferably 
of  the  external  carotid  itself,  or,  if  that  be  impossible,  of  the  conunon  trunk,  will 
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then  Ih'  iulvisiililc,  nlthouKh  a  favorable  result  is  scarcely  t<i  \n-  cxiirctid  imiil  ilir 
iiitenial  carotid  of  the  same  siile  and  possihly  tlie  external  nf  the  ()|i|i(isilc  side 
shall  have  Iwen  ligatureii. 

Lujntion  of  the  External  Carotid  Artery. — Ligation  of  the  evtenial  camlid 
artery  is  not  l)y  any  means  as  easy  as  ligation  of  the  cuiunion  carotid,  l)Ut  the 
after-effects  are  much  less  to  be  dreaded,  and,  aside  from  the  daiifjer  of  sepsis, 
statistics  show  that  the  operation  is  i)ractically  devoid  of  danger.  The  best 
|)la(;e  for  applying;  the  lif^ature  is  at  ;i  point  one  finjier's  l)r(;idlli  IkIow  the  level 
of  the  an<;le  of  the  jaw:  and  the  vessel  may  be  reacheil  by  a  vertical  incision, 
aloiij;  the  anterior  border  of  tlie  sterno-niastoid  muscle,  extending;  from  the  anj^le 
of  the  jaw  down  to  the  level  of  the  liyoid  boui'.  In  the  lower  jiart  nf  lliis  wdund 
the  facial  vein  and  some  of  the  thyroid  veins  will  ap|)ear  and  must  be  pulled 
down;  in  the  ujjper  part  of  the  wound  it  is  necessary  to  identify,  and  pull  upward, 
the  posterior  belly  of  the  difjastric  muscle,  and  with  it  |)erhai)s  the  liypoj,do.ssal 
nerve.  Next,  the  internal  carotid  artery  and  the  jufjular  vein  should  be  retracted 
toward  the  sterno-niastoid  muscle.  This  will  expose  to  view  the  external  carotid 
artery,  and  the  ligature  should  then  be  passed  around  it  from  without  inw.ud. 
Kocher  advises  ligating  the  vessel  at  a  point  one  finger's  breadth  below  the  angle 
of  the  jaw,  in  the  posterior  part  of  the  curved  incision,  which  he  prefei-s  for  ex- 
posing the  submaxillary  triangle  of  th(>  neck.  It  is  olivious  that  the  internal 
carotitl  may  be  ligated  through  the  same  incision,  as  ma\-  also  most  of  the  large 
branches  of  the  external  carotid  at  their  origins. 

Aneurysm  of  tlie  Internal  Carotid. — -Judging  fiom  the  p;iu(ity  of  literature. 
this  must  be  a  rare  condition.  It  simulates  tonsillar  and  jiharyngeal  growths. 
The  treatment  is  that  for  aneurysm  of  the  external  carotid,  inutiilis  niidandis. 

Aneury.^)!!  of  the  Innominate  Artery. — Aneurysm  of  this  artery  is  practically 
always  of  .spontaneous  origin  and  is  indicated  by  the  (levelo|)ment  of  a  pulsatile 
tumor  at  the  lower  part  of  the  right  anterior  triangle  of  the  neck.  One  of  the 
earliest  .signs  may  lie  an  alteration  in  the  voice,  due  to  ])ressurc  on  the  right 
recurrent  laryngeal  nerve.  "Tracheal  tugging,"  as  pdintid  out  by  the  late  Dr. 
George  Ross,  of  Montreal,  may  also  be  present,  and  will  be  felt  synclnonnusly 
with  the  pulse-beat  if  one  holds  up  the  larynx  lightly  with  the  finger  .ind  tliiunb. 
These  signs  may  be  jjre.sent  even  before  the  tumor  manifests  itself  al(o\e  the  right 
sterno-clavicular  articulation,  but  will  not  -~ctvi>  to  dilTcrentiate  it  from  .•uirurysm 
of  the  arch  of  the  aorta  where  they  :'.re  also  pi'esent.  The  ])re.ssure  symptoms,  in 
a  rajjidly  enlarging  tumor  in  this  locality,  are  generally  most  marked. 

In  some  ca.ses  the  arteries  (right  carotid  and  subclavian)  which  emerge 
from  the  aneuiysmal  tumor  may  cea.se  to  pulsate,  owing  to  obliteration:  while 
in  othei-s,  paradoxical  as  it  may  seem,  the  enlarging  tumor  may  |)ress  upon  and 
oi)literate  the  left  carotid  or  even  the  left  subclavian.  These  points  are  im- 
l)ortant  to  remember  in  a  differential  diagnosis,  inasmuch  as  a  weakening  of  the 
right  radial  imlse,  while  the  pulse  in  the  right  temjjoral  remains  unchanged, 
woulfl  indicate  subclaNnan  aneuiysm;  whereas,  if  both  pulses  were  found  to  Ix- 
diminishing  in  volume  pari  pa.s.m.  there  would  be  good  ground  for  believing  that 
the  aneurysm  involved  the  innominate. 
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The  treatment  falls  largel}-  under  two  heads.  First,  the  large  ve.ssels  (right 
subclavian  and  common  carotid)  that  emerge  from  the  sac,  should  be  ligated  on 
the  distal  side.  One  must  fii-st  be  sure  that  the  left  carotid  is  patent.  {Vide 
supra.)  It  is  i)etter  to  ligate  both  simultaneously,  and  thus  leave  the  innominate 
trunk  as  a  cul-de-sac  which  will  speedily  fill  with  organizing  blood  clot.  Second, 
one  may  elect  to  follow  Macewen's  plan  of  causing  coagulation  by  inserting  a 
needle  in  the  sac,  scarifying  the  intima  as  much  as  possible  with  the  point 
and  then  withdrawing  it.  This  procedure  is  to  be  repeated  every  second  day 
for  a  couple  of  weeks,  or  until  .some  improvement  is  noticed.  Or  again,  one 
may  insert  two  needles  into  the  sac,  and  pass  a  galvanic  current  through  them, 
thus  producing  clotting  by  electrolysis.  Still  another  method  is  to  introduce 
fine  wire  into  the  sac,  in  the  hope  that  by  this  means  coagulation  of  the  blood 
may  be  induced.  It  is  needless  to  say  that,  whatever  plan  be  adojited,  stringent 
asepsis  is  essential  to  any  favorable  result. 

The  risk  attending  the  use  of  a  general  anaesthetic  should  always  be  Ixjrnc  in 
mind,  and  this  is  one  point  in  favor  of  the  needle  operations,  which  do  not  re- 
quire the  employment  of  an  aniesthetic. 

Aneurysm  of  the  Subclavian  Artery. — Aneurysm  of  the  subclavian  artery 
is  rarely  located  in  the  neck  alone,  and  therefore  this  subject  will  be  more 
proiierly  considered  in  the  article  on  "Surgery  of  the  Lungs  and  Mediastinum," 
in  \o\.  Vn.     The  only  radical  treatment  is  ligation  of  the  vessel. 

Aneurysm  of  the  Vertebral  Artery. — Aneurysm  of  this  artery  has  been  ol> 
served  in  rare  instances,  as  a  result  of  a  stab  woimd.  The  only  treatment  is 
proximal  ligation  of  the  vessel. 

Liyation  of  the  Vertebral  Artei'y. — Anatomically  considered,  the  v('rtrl)ral 
artery  is  a  difficult  artery  to  ligate,  and  many  different  plans  have  been  advo- 
cated by  different  operators  for  performing  the  work  satisfactorily.  One  thing 
that  increases  the  difficulty  is  the  ease  with  which  one  may  confound  this  vessel 
with  the  inferior  thyroid.  The  vertebral  artery  is  usually  ligated  {vide  infra) 
before  it  entere  the  canal  in  the  sixth  cervical  vertebra  and  therefore  at  a  point 
([uite  close  to  its  origin. 

The  method  advocated  by  Kocher' appears  to  me  the  simi)k'st  and  surest. 
An  incision  is  made  along  the  anterior  border  of  the  sterno-mastoid  muscle,  from 
the  level  of  the  cricoid  well  down  to  the  suprasternal  notch.  The  platysma  and 
fascia  having  been  divided  and  all  bleeding  points  ligated,  the  carotid  tubercli' 
(the  transverse  process  of  the  sixth  cervical  \-ertebra)  is  felt  for.  as  we  know  that 
the  arteiy  enters  its  laony  canal  just  here  and  it  is  at  this  point  that  we  wish 
to  apply  the  ligature.  The  sterno-mastoid  muscle  and  carotid  sheath  are  ret  racted 
outward  and  the  inferior  thyroid  artery  is  pulled  gently  down:  and  then.  In- 
making  a  vertical  slit  in  the  ])revertebral  fascia  between  the  inferior  thyroid 
artery  l)elow  and  the  carotid  tul)ercic  above,  we  shall  expose  to  view  the  ver- 
tebral artery  as  it  runs  directly  into  the  bony  tubercle.  Sometimes  it  is  nec- 
essary to  pull  aside  a  few  fibres  of  the  longus  colli  muscle  which  overlap  the 
artery  in  this  locality. 

Mikulicz  recommended  that,  in  those  cases  where  thi-  ordinary  anatomical 
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relations  witi'  ilisturti'd  l)y  (iiiiiui>;  nr  uIIht  j)atlii)li)j;ic"il  ((nulitioiis.  tlir  clavic- 
ular origin  of  the  titcrno-Miastoid  nui.sck'  slioiild  bo  divided  and  turned  aside,  in 
order  freely  to  expose  the  orifjin  of  the  vessel.  The  artery  might  then  he  ligated 
at  that  [Miint  and  the  sevennl  muscle  sul)se(iuently  united  by  sutures. 

Helferich  advises  cutting  down  upon  the  carotiil  tubercle  in  the  anteiior 
triangle  of  the  neck,  and  removing  carefully  the  tip  of  this  bony  process  (after 
denudation  of  the  periosteum)  by  means  of  rongeur  forcejjs  or  bone  pliei-s  until 
the  artery  is  laid  bare  in  the  vertei)ral  canal.  When  this  eouive  is  followed  and 
the  artery  is  ligated  in  its  bony  channel,  the  o])erator  will  avoid  ail  possible 
chances  of  making  a  mistake. 

Venous  Anetirysms.  I n  addition  to  the  true  forms  of  aneurysm  described 
above,  one  may  sci.  in  rare  instances,  .saccular  conununieations  between  the 
large  arteries  and  their  corresponding  veins — the  so-called  arteriovenous  aneu- 
r\'sms,  in  which  the  conditions  are  those  of  an  aneurysmal  varix.  The.se  are 
usually  the  result  of  traumatism,  though  tiny  may  follnw  suppurative  dis- 
ease which  interferes  with  the  normal  support  of  these  vessels  at  a  given 
point.  Such  ancr.rysms  usually  appear  about  one  week  after  ihe  infliction 
of  the  injury — most  commonly  a  stab  or  bullet  wovnid, — ami  their  mode  of 
development  appeal's  to  be  the  following: — Hoth  the  artery  .iiul  lln'  vein 
(for  example,  the  carotid  antl  the  internal  jugular)  are  wounded  at  the  time  of 
injury,  and  the  pressure  of  the  resulting  hiematoma  between  the  two  ves.sels  is 
sufficient  to  hold  in  check  the  weakened  flow  of  blood  from  the  almost  exsangui- 
nated patient.  The  slight  pre.ssiu'e  resulting  from  closure  of  the  external  wound 
|)revents  further  hemorrhage  at  the  time.  In  the  cour.se  of  a  week  or  ten  days 
the  plug  of  intervening  blood  clot  litjuefies  and  discharges  into  both  vein  and 
artery,  thus  establishing  a  conununication  between  the  two;  an  iiitei\-eniiig 
sac  representing  the  site  of  the  old  ha'matoma.  This  is  a  true  arterio- 
venous aneurysm.  But  the  di,seaso  may  develop  in  quite  a  different  manner, 
as  when  the  old  ha-matoma  contracts,  and  the  small  o])onings  in  the  \'ein  and 
artery  coalesce,  establishing  thus  a  direct  ((inimiinication  between  the  vessels, 
without  any  intervening  sac.  The  condition  then  will  be  one  of  luiciinjsiiKil 
varix,  which  gives  symptoms  (juito  difiVi'ent  fnjin  those  which  cliai;icterize  the 
other  condition,  and  usually  does  not  refpiire  treatment.  In  the  one  case 
(that  of  a  varicose  aneurysm)  there  is  always  the  presence  of  a  definite,  and  gen- 
erally i)ulsatile  and  irregular  tumor,  which  does  not  entirely  disappear  upon  press- 
ure, while  in  the  other  (aneurysmal  varix)  there  will  be  an  ill-ilefined  swelling  only, 
irregular  in  outline,  which  disaiii)ears  upon  pre.s.sure.  On  auscultation  the  purring 
sound  is  more  marked  in  the  aneurysm  than  in  the  varix,  while  in  the  latter  ca.sc 
the  bruit  is  more  likely  to  be  propagated  along  the  course  (jf  the  vessels.  The 
patient  him.self  often  complains  of  the  continuous  noise  in  tlie  tumor  of  an 
aneurysm,  and  the  presence  of  this  .symptom  often  preys  upon  his  mind  and 
produces  melancholia.  As  a  rule,  these  and  other  syni[)toms  of  interference 
with  the  circulation  tend  to  disapi)ear  spontaneously. 

Treatment. — Treatment  is  not  often  called  for,  and  one  should  always  wait 
long  enough  to  ascertain  whether  the  symptoms  will  not  spontaneously  disa])- 
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pear.  Should,  however,  the  continuation  of  troublesome  syniptom.s  or  the 
rapid  increase  in  the  size  of  the  tumor  indicate  interference  with  the  circulation, 
by  far  the  best  method  of  operation  is  that  of  .Antyllu.s,  which  insures  excision 
of  the  sac.  This  means,  of  course,  ligating  both  the  vein  and  the  artery,  above 
as  well  as  below  the  sac.  In  this  condition  one  might  do  the  Matas  operation 
{Annals  of  Surgery,  Fcbniary,  1903),  i.e.,  attempt  restoration  of  the  lumen 
of  the  vessels  by  suturing  the  openings,  after  exci.^ion  of  the  .sac;  temporary  liga- 
tion of  the  vessels  being  employed  to  keep  the  field  of  operation  dry  and  to 
check  hemorrhage. 


IV.   INFLAMM.\T()RY   AFFECTIONS   OF  THE   NECK. 
A.  AcuTK  Infl.\mmations. 

Boils  and  Carbuncles. — Ai;  both  of  these  affections  are  commonly  caused  by 
the  introduction,  from  without,  of  jiyogenic  bacteria  into  the  hair  follicles  or 
sebaceous  glands,  one  would  naturally  expect  that  the  exposed  situation  of  the 
neck  and  the  irritation  caused  by  the  clothing  would  make  these  affections 
common  here.  And  such  we  find  to  be  the  case,  especially  in  adult  males,  the 
back  of  the  neck  being  the  favorite  site  of  carbuncles.  Once  the  infection  is 
established  and  pus  is  formed,  the  free  supply  of  lymphatics  in  the  neck  carries 
the  infection  to  neighboring  lymph  nodes,  where  abscesses  may  develo])  and  con- 
stitutional symptoms  rapidly  show  themselves.  The  strength  of  the  cervical 
fascia,  when  stretched  by  these  inflammatory  processes,  induces  acute  pain. 

Boils. — Although  etiologically  identical,  boils  and  carbuncles  differ  from  each 
other  very  much  clinically.  The  infection,  in  the  case  of  a  boil,  has  a  ten- 
dency to  spread  from  one  hair  follicle  to  another,  but  always,  I  believe,  from 
without.  Hence  there  often  arises  a  chronic  condition  of  furunculosis.  Of 
course,  in  this  infection,  as  in  others,  the  resisting  power  of  the  jjatieiit  plays 
an  important  part,  and  one  which  should  never  be  neglected  in  treatment.  But 
the  local  treatment  is,  at  firet,  all-important.  An  effort  should  alwa\"s  be  made 
to  control  the  fii-st  infection  of  the  hair  follicle,  and  this  ma}'  be  done  in-  intro- 
ducing into  the  follicle  a  fine  cautery  point  at  white  heat,  by  opening  the  pustule 
with  a  fine  tenotome  and  swabbing  the  interior  with  pure  carbolic  acid,  or  by 
injecting  into  it  a  few  drops  of  pure  carbolic  acid  and  then  carefully  closing 
the  opening  with  collodion  until  the  time  arrives  for  making  the  next  application. 
Such  treatment  would  lead  to  a  material  diminution  in  the  number  of  those 
chronic  cases  of  furunculosis  which  are  so  troublesome  to  patient  and  surgeon. 
In  other  words,  the  proper  course  is  to  prevent  the  escape  of  the  staphylococcus 
from  an  inflamed  hair  follicle  (boil),  and  by  so  doing  we  shall  prevent  infection  of 
other  follicles.  Kill  the  germ  in  its  first  retreat.  But  the  medical  man  usually 
sees  these  cases  when  the  furunculosis  has  become  general;  at  which  time  the 
best  treatment  is  to  open  freely  all  the  suppurating  tumoi-s.  and  then  to  ai)ply 
moist  anti.septic  dressings  (carbolic  acid,  1  :  100:   corrosive  sublimate,  1  :  3,000), 


310  AMKHICAX    rUALTICE   OF  SrHCKHV. 

ami  tlu'si'  dressings  must  l)f  kept  up  faitlifully  until  tlic  skin  is  (juitc  disinfccU'd. 
It  is  inarvollous  how  lonn  the  skin  appears  to  retain  the  infection:  hut  I  am  con- 
vinced that  often  the  new  outl)reaks  represent  r(>-infections  of  a  part  whose  power 
of  resistance  is  diminished  by  i)oth  disease  and  treatment.  A  (•iiaii<;c  of  scene 
and  chmate  often  aids  marvellously  in  the  cure  of  these  conditions,  and  fieneral 
tonics  (iron  am!  cod-liver  oil)  are  always  indicated  in  anjemic  patients. 

Carbuncles. — In  this  affection  tlie  clinical  picture  is  ([uite  a  different  one. 
The  infection  here  does  not  tend  to  come  to  the  surface,  hut  spreads  suhcuta- 
neously  from  follicle  to  follicle,  or  from  one  sehaceoiis  cyst  to  another.  Hence 
we  get  the  picture  of  a  rapidly  forininf;  i)hle>;mon.  followed  by  necrosis  of  the 
whole  part,  with  severe  constitutional  symi)toiiis,  which,  if  neglected,  not  sel- 
dom end  in  death.  The  surgeon  .should  never  temporize  with  a  cari)uncle. 
Early  and  free  incision,  from  good  skin  on  one  sidr  to  good  skin  on  tlic  dllur, 
with  ])erhaps  cauterization,  shoulil  l)c  an  ai).solute  rule.  The  crucial  incision  is 
generally  needed,  toexpo.se  thoroughly  all  the  affected  ti.ssue.  After  the  wound 
hiis  Ix'cn  curetted,  it  should  he  left  oiu'ii  and  i)acked  with  nioi.st  antisejjtic  dress- 
ings (carbolic  or  sublimate),  and  the  separating  sloughs  should  be  removed  with 
dressing  forceps  as  soon  as  they  form.  If  the  <lisease  is  well  advanced  when  fii-st 
seen  by  the  surgeon,  it  may  often  be  ni'cessary  to  excise  the  whole  necrotic  area, 
down  to  the  fa.scia,  and  the  resulting  granulating  wound  may  subse(|uently 
re(|uire  to  be  closed  by  skin  grafting.  Unless  contra-indicated,  the  employment 
of  a  general  ana'sthetic  enables  one  to  deal  better  with  carbuncles,  whereas  a 
local  aniesthetic  is  generally  sufficient  for  boils.  In  every  case  a  careful  exami- 
nation of  the  urine  for  sugar  should  be  made,  in  order  to  eliminate  the  well-known 
relation  between  furunculosis  and  diabetes.  If  sugar  is  present,  olniously  the 
treatment  will  !)<■  more  medical  than  surgical,  and  the  ])rognosis  is  nuich  more 
grave.  The  u.se  of  the  cautery  in  incisions  lessens  the  danger  from  hemorrhage 
and  the  danger  of  infection  from  freshly  divided  siu laces.  (See  also  Vol.  II., 
pp.  127  and  307.) 

Erysipelas. — Erysipelas  of  tlic  nci-k  difTci-s  liltle  frmi:  erysipelas  elsewhere, 
except  that  here  it  seems  to  spread  more  rajjidly  in  the  loose  tissues  whidi  are 
so  well  supi)lied  with  lymphatics,  and  there  is  also  here  jx-rhaps  greater  danger 
of  sc]itii-  |ilili'liitis  and  sulis(M|ncnl  meningitis. 

Suppuration  and  Abscess,  .\cute  supjiurative  eniiditiiins  of  the  neck  may 
ari.se  in  various  ways.  The  i)yogenic  organism  may  be  inlinduced  directly  into 
the  tissues,  as  a  result  of  injury  either  of  the  skin  or  of  llie  mucous  menibrane  of 
the  mouth  or  air  ])assages:  or  it  may  find  its  way  to  the  jjarts  indirectly,  being 
conveyed  by  the  lymjihatic  ves.sels  from  a  sejjtic  focus  in  some  other  i)art  of  the 
body — for  exam])le,  from  an  otitis  media,  an  alveolar  abscess,  a  tonsillitis,  etc. 
Often  the  cen-ical  suppuration  is  delayed,  antl  if,  under  these  circumstances, 
the  original  source  of  infection  (not  infretjupntly  quite  distant)  shall  have  in 
the  mean  time  quite  healed,  one  may  be  at  a  loss  to  account  for  the  infection. 
But  the  acute  character  of  the  infection  (staphylococcus  or  streptococcus) 
usually  rendei-s  it  ea.sy  to  distinguish  it  from  any  of  the  chronic  suppurative 
I'onditions  which  may  often  be  the  i)redisi)osing  cause  of  the  acute  contlition. 
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The  course  of  acute  suppuration  in  the  neck,  with  the  formation  of  an  abscess, 
is  generally  rapid,  as  would  be  expected  from  the  plentiful  lymphatic  supply; 
moreover,  one  must  understand  the  anatomical  relations  and  attachments  of  the 
different  layers  of  the  cervical  fascia,  in  order  properly  to  anticipate  the  proba- 
ble course  of  the  suppurative  jjrocesses. 

(See  the  article  on  "Surgical  Diseases  and  ^^'oun(ls  of  the  Lymph  Nodes 
and  Vessels,"  in  Vol.  II.,  for  a  description  of  the.><e  parts.) 

Symptoms. — Acute  suppurative  conditions  usually  manifest  themselves  in 
two  ways,  viz.,  either  in  the  form  of  an  acute  suppurative  (tdema  {vide  infra, 
"Ludmg's  angina")  or  in  that  of  an  abscess,  which  may  rapidly  burrow  and 
spread  between  the  layers  of  the  cervical  fascia.  Sometimes  (though  rarely 
in  acute  conditions)  the  infection  spreads  from  one  group  of  lymph  nodes  to 
another.  The  distinction  between  these  two  classes  of  cases  is  of  practical  im- 
portance, as  early  and  free  incisions  into  the  acute  oedematous  areas  are  abso- 
lutely imperative,  whereas  the  abscesses  may  be  evacuated  through  a  much 
smaller  incision,  i)referably  in  a  de])endent  position  and  generally  safest  done  by 
Hilton's  method. 

A  word  or  two  here  in  explanation  of  what  is  meant  bj'  "Hilton's  method 
of  opening  abscesses."  Instead  of  plunging  the  bistoury  boldly  into  the  absce.^^s 
cavity,  on  the  one  hand,  or  carefully  exposing  the  abscess  by  open  dis.section, 
on  the  other,  Hilton  maintains  that,  in  certain  positions,  less  risk  is  incurred 
if  the  original  incision  extends  down  only  to  the  fascia.  He  therefore  recom- 
mends that  the  fascia  should  not  be  incised,  but  merely  punctured,  and  that 
through  this  punctured  opening  a  fine-bladed  pair  of  Pean's  artery  forceps  (or, 
better  still,  Bigelow's  sinus  dilator)  should  be  introduced  and  used  as  a  director 
or  probe  until  pus  is  found.  The  forceps  or  dilator  should  then  be  opened 
as  widely  as  convenient  without  using  undue  force,  and  withdrawn  from  the 
wound,  thus  opening  the  abscess  thoroughly  and  at  the  same  time  pushing 
aside,  uninjured,  important  structures  which  might  surround  it.  This  method 
is  particularly  applicable  in  the  evacuation  of  collections  of  pus  in  the  neck,  and 
especially  so  in  opening  a  retropharyngeal  abscess  Ijehind  the  sterno-masldid 
muscle. 

Submaxillary  Suppuration:  Ludirigs  Angina. — Evi'r  since  the  |)ul)licatiou 
(in  L836)  of  Ludwig's  article,  in  which  was  given  the  clinical  picture  of  a  form  of 
submental  supjiuration,  in  several  respects  quite  different  from  the  other  forms 
of  cervical  suppuration,  an  active  controversy  has  been  going  on  as  to  whether 
this  is,  as  Ludwig  maintained,  a  distinct  disease  or  merely  a  phase  of  cervical 
suppuration.  A  study  of  the  infective  bacteria  fails  to  settle  the  question,  as 
these  organisms  range  from  staphylococcus  to  B.  coli  communis,  [jrobably  a 
majority  being  streptococci.  In  a  noteworthy  discussion  of  the  subject  by  the 
French  Surgical  Society,  in  1892,  Nekton  and  Delorme  took  opposite  views  of 
the  question,  the  former  denying  it  a  place  as  a  distinct  disease,  whereas  Delorme 
maintained  that  it  was  a  true  sublingual  phlegmon,  originating  in  the  submental 
lymph  nodes,  spreading  back  to  the  pharynx  and  larynx,  and  thus  rapidly 
proving  fatal,  either  by  acute  cedema  of  the  glottis  or  by  inciting  a   septic 
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inhalatidii-piicuiiiniiiii.  In  INU.S  I'lnilscn  also  arjiiu'd  that  the  inflainniatory 
process  spreads  thrnu";h  the  lymphatics  from  the  superhcial  tissues  to  the  pharynx 
and  larynx.  His  statistics  clearly  proved  that  the  disease  chieHy  affects  yoim^ 
adults,  anil  that  jtriniarily  the  infection  is  most  often  communicated  from  the 
mouth.  Semon  (1S<)."))  maintained  that  Ludwifi's  anj^ina  is,  as  rejjards  the 
infection,  identical  with,  and  .secondary  to,  acute  se|)tic  iiiHanunations  of  the 
throat,  and  is  in  reality  a  se(|uel  of  such  conditions. 

Symptoms. — Whatever  views  may  Ik"  held  a.s  to  the  e(ioloj;y  of  tliis  par- 
ticular fonn  of  submaxillary  infection,  the  symptoms  present  a  fairly  constant 
jjicture.  Following  upon  some  slight  infective  condition  of  the  mouth  or 
pharynx  (e.g.,  carious  teeth,  or  a  .sore  throat),  the  patient  suddenly  Ix'comes 
Hcptic,  exhibiting  rigoi-s,  fever,  great  mental  depre.ssion,  and  distressing  respira- 
tion The  ti.ssues  between  the  chin  and  hyoid  bono  rapidly  Ix'come  swollen, 
ten.-ic.  very  tender,  and  (edematous,  and  the  tongue  is  pu.shed  up  against  the 
roof  of  the  mouth  and  cannot  be  protruded.  The  picture  is  certainly  one  of 
sublingual  phlegmon,  as  Delorme  maintains.  The  teeth  can  be  separate<l  only 
to  a  slight  degree,  the  breath  soon  becomes  ])eculiarly  foul,  and  thi-re  is  generally 
dribbling  of  fetid  .saliva  from  the  angles  of  the  mouth.  GCdema  glottidis  may 
supervene  at  any  time,  and  in  such  a  ca.-<e4)rompt  trachi'otoiny  will  be  nece.s.sary 
to  i)revent  a  rapidly  fatal  issue. 

Prognosis. — The  jirognosis  is  genei'aily  gi'ave.  If  not  treate(l.  only  a  ininoiity 
of  the  cases  will  i-eco\-cr  by  spontaneous  localization  and  e\acuation  of  the 
abscess.  I'^ven  traciieotoiu}'  does  not  .>^ave  all  cases  of  (edema  of  the  glottis, 
as  the  danger  of  a  fatal  avpt'w  pneumonia  must  still  be  faced.  It  is  this  tendency 
to  rapid  necrosis  of  the  deeper  tissues,  and  more  especially  tlnw  of  the  larynx, 
which  makes  the  surgeon  so  dread  this  affection. 

Treatment. — Early  and  free  incisions  between  the  chin  and  the  hyoid  bone 
should  always  be  resorted  to.  Never  be  satisfied  with  incisions  which  only  go 
down  to  the  fa.scia,  but  open  this  freely  by  Hilton's  method  {ride  ■'otpra)  or  by 
the  use  of  a  blunt  dissector.  The  best  incisif)n  is  one  similar  to  that  u.sed  for 
di.-<secting  out  the  submaxillary  triangle,  viz.,  one  that  extends  from  the  angle  of 
the  jaw  down  to  the  great  cormi  of  the  hyoid  bone  and  then  uj)  to  the  .symphysis 
menti.  Repeat  this  on  the  other  .side,  if  nece.s.sary.  When  the  skin  flaps  are 
deflected  the  muscles  can  be  .separated  and  an  opening  made  into  the  sublingual 
ti.ssues,  where  the  pus  will  be  foimd. 

The  deeper  structures  must  always  hv  expo.sed  and  tlie  exit  of  the  iiillainina- 
tory  |)roducts  through  drains  avS.sured;  othenvisc,  they  will  gain  entrance  into 
the  deeper  lymphatics  and  thus  fatal  trdenia  of  the  larj'nx  will  ensue.  The 
patient  should  be  kept  in  an  atmosphere  of  warm,  moist  air  saturated  with  the 
va|if)r  of  Friar's  balsam,  or  eucalyptus;  and  the  open  wounds  should  be  treated 
with  moist  anti.septic  fomentations.  The  patient's  strength  should  be  main- 
tained by  lif|uid  food,  given  through  a  tube,  if  necessary,  and  stimulants  should 
Ix-  freely  given.  Delirium  is  often  present,  and  it  may  l)c  found  desirable  to 
administer  an  opiate. 

Other  fomis  of  submaxillani'  sup])uration,  not  .seldom  seen,  arc  really  in- 
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stances  of  suppurative  adenitis,  either  of  the  lymph  nodes  at  the  angle  of  the 
jaw  (which  have  become  inftamed  as  a  result  of  some  infective  condition  of  the 
tonsils,  or  from  ulceration  of  the  gums  at  an  eruption  of  a  wisdom  tooth),  or 
of  the  submental  group  of  nodes,  the  infection  in  the  latter  case  coming  from 
some  focus  situated  on  the  lip  or  on  the  tip  of  the  tongue.  These  cases  refjuire 
the  treatment  which  is  suitable  to  adenitis  in  other  localities. 

Retropharyngeal  Abscess. — Retropharyngeal  abscess  reciuires  a  brief  notice 
here.  It  usually  develops  in  an  acute  manner,  and  is  secondary  to  an  infective 
pharyngitis;  only  rarely  does  it  represent  an  extension  of  jjeritonsillar  suppura- 
tion. AVhen  chronic,  it  is  due  to  caseation  and  suppuration  of  some  of  the  retro- 
pharyngeal lymph  nodes  a.s  a  result  of  tuberculous  infection. 

The  first  symptom  is  usually  dysphagia,  and  examination  shows  that  this 
difficulty  is  due  to  a  swelling  or  bulging  fonvard  of  thi'  Imck  wall  of  the  pharynx. 
If  the  disease  is  allowed  to  go  on,  the  pus  burrows  down  behind  the  strong  pre- 
vertebral'fascia  and  may  cause  serious  and  even  fatal  dyspnoea  by  pressure  upon 
the  air  passages  lower  down.  The  abscess,  if  allowed  to  become  sufficiently 
tense,  may  burst  spontaneously  into  the  throat,  and  there  are  instances  on 
record  of  patients  having  been  suffocated  in  this  way  during  sleep. 

The  abscess  should  be  evacuated  early,  and  if  it  is  of  some  size  it  will  be  better 
to  approach  it  by  way  of  the  neck.  An  incision,  4  cm.  (If  inch)  in  length,  from 
the  tip  of  the  mastoid  process,  should  be  made  along  the  po.sterior  border  of  the 
sterno-mastoid  muscle.  The  incision  is  carefully  deepened  until  the  deep  fascia 
is  opened  at  one  point,  and  then  a  sinils  dilator  or  artery  forceps  (closed)  is  in- 
sinuated between  the  vessels  and  the  tips  of  the  transverse  processes  of  the 
cervical  \Trtebra?,  which  can  easily  be  felt  in  the  wound  with  the  finger.  The 
instrument  is  pushed  in  until  the  pus  flows,  and  the  blades  are  then  opened 
vertically  and  withdrawn  (Hilton's  method);  the  cavity  is  drained  by  a  small 
rubber  drainage  tube.  Care  should  be  taken  that  the  end  of  this  tube  does 
not  press  ujjon  the  wall  of  the  pharynx,  as  it  might  thereby  cause  erosion  and 
I)erforation.  The  tube  should  be  left  in  place  for  a  few  days  until  drainage 
ceases;  the  wound  will  then  heal  and  the  abscess  ca\'ity  will  be  obliterated,  a.s 
in  similar  conditions  elsewhere. 

The  operation  just  described  presupposes  that  the  patient  can  be  given  a 
general  ana'sthetic.  But  sometimes  th(>  dyspnoea  is  so  urgent,  or  the  danger 
of  the  abscess  bursting  into  the  mouth  and  suffocating  thi-  [jatient  while  taking 
the  ana'sthetic  is  so  great,  that  it  is  quicker  and  safer  to  evacuate  the  abscess 
through  the  mouth,  by  puncturing  the  back  wall  of  the  pharynx.  After  a  self- 
retaining  mouth-gag  has  been  put  in  po.sition,  the  patient  should  be  inverted, 
or  should  at  least  have  the  head  much  lowered,  and  then  the  surgeon,  with  his 
left  forefinger  hooking  down  the  tongue,  opens  the  abscess  cavity  freely  in  the 
middle  line  and  allows  the  pus  to  run  out  of  the  mouth.  The  invertetl  position 
should  be  maintained  until  the  pus  has  practically  all  eseaped.  The  after- 
treatment  consists  in  the  frequent  use  of  a  warm  anti.'^eptic  mouth  wash  anil  the 
administration  of  carefully  selected  soft  foods. 

Acute  Inflammatory  Conditions  of  the  Carotid  Sheaths.— Of  the  inllam- 
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inatDiy  processes  in  the  neck  these  rank  next  in  freiiuency  to  sul)nia\illarv  in- 
Hainmatioiis.  They  generally  ajjpear  as  se(|uel:e  to  the  exantheins,  notal)ly 
scarlatina,  though  other  causes  may  protkice  them — as.  e.;/..  otitis  media,  carious 
teeth,  tonsilHtis,  oza-na,  etc. 

Sy.mit().vis. — The  first  symptn.n  is  usually  a  painful,  tense  swelling;  under  one, 
or  both,  of  the  .^terno-mastoid  nui.^cles;  and  with  this  rigoi-s  and  fever  are  soon 
as.sociated.  If  one  side  only  he  affected,  the  position  of  the  head  will  he  iilentical 
with  that  a--N>*inned  in  tuiticollis,  owing  to  inhltration  of  the  muscle  sheath. 
Qulema.  dysphagia,  and  dyspniea  tlevelop  later,  if  tlie  disease  remains  untreated. 
If  pus  forms  it  may  point  anywhere  along  the  coui"se  of  the  sterno-mastoid 
muscle  or  may  even  follow  the  fascia  and  appear  al)ove  the  clavicle  or  in  the  axilla. 
Rarely,  it  points  |)osteriorly,  and  may  then  work  its  way  down,  in  front  of  the 
pretracheal  layer  of  cervical  fiiscia  into  the  anterior  mediastinum. 

PitociNosis. — The  prognosis  will  depend  largely  upon  the  ])laii  of  tnatinenl 
pursued.  Most  of  these  patients,  under  early  and  intelligent  .surgical  treat- 
ment, recover,  so  far  as  this  complication  alone  is  concerned;  but,  should  an 
abscess  develop  and  Ix^  allowed  to  burrow  down,  the  ijrognosis  would  be  much 
more  grave.  The  danger  of  .septic  i)hlebitis  in  the  jugular  vein  is  always  pres- 
ent, and  should  be  promptly  treated,  to  forestall  temporo-spJKMKiidal  ai)scess. 

TuK.\T.ME\T. — An  effort  to  prevent  the  spread  of  the  disease  by  means  of  ice- 
bags  should  always  be  fii-st  faithfully  tried.  As  soon  as  fluctuation  can  be  made 
out  the  pus  should  be  at  once  evacuated.  .Xspirafion  with  a  small  needle  may 
prevent  extension  of  the  pus.  This  is  a  nnich  ix'lter  plan  than  to  adopt  a  jKilicy 
of  delay,  with  its  attendant  dangei-s  of  septic  phlebitis  in  the  neighboring 
veins.  Should  the  j^us  tend  to  burrow,  make  free  counter-openings,  always 
taking  great  care  not  to  wound  any  of  the  vessels.  Should  the  pus,  when  the  case 
comes  under  observation,  have  already  burroweil  freely  (into  the  supraclavicular 
or  into  the  axillary  region),  always  secure  depemlciil  drainage,  by  prupniy 
placed  couiiter-(i])eniiigs,  ami  dress  the  wound  witli  nujist,  antisejitic  fomentations 
at  first. 

Diffuse  Cellulitis  of  the  Neck  iNon-Erysipelatous). — This  is  rather  a  iiecul- 
iar  atTection,  as  it  .so  often,  especially  in  children,  sui)sides  without  sui)puration. 
Two  such  ca.ses  occurred  in  the  w  liter's  wards  in  the  Montreal  Cieneral  Hosijilal 
during  the  past  year.  In  iieitlier  case  was  there  any  suspicion  of  erysipelas 
nor  did  the  symptoms  appear  severe  enough  for  that.  It  would  seem  rather 
that  these  conditions  may  super\-ene  upon  some  .slight,  often  unnoticed,  in- 
fection occurring  in  a  debilitated  and  possibly  tuberculous  subject.  In  otlirr 
cases,  again, — cases  which  pr()l)al)ly  dei)end  u]xjn  the  nature  of  the  infecting 
organism, — absces.ses  (|uickly  form,  antl,  unle.ss  they  are  speeilily  evacuated  by 
free  inci.sions,  the  tension  produced  l)v  them  (piickly  cau.ses  neci'osis  of  the  tissues, 
and  a  very  serious  .sejitic  condition  speedily  ensues. 

TnK.\T.MKXT — Early  and  free  incisions  should  always  be  made,  wilii  tiic 
idea  of  thus  forestalling  the  po.ssibility  of  ab-scess  formation.  When  fluctuation 
can  be  made  out,  evacuate  the  pus  without  delay,  inasmuch  as,  in  its  migrations 
in  this  region,  it  tends  to  spread  very  rapidly,  and  may  cause  erosion  of  some 
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vessel,  with  a  resulting  fatal  hemorrhage.  There  arc  several  such  cases  on 
record  and  they  do  not  reflect  much  credit  on  the  non-interference  plan  of 
treatment. 


B.  Chronic  Ixflamm.\tions. 

Tuberculous  Inflammations. — As  tuberculous  inflammations  are  largely  affec- 
tions of  the  lymph  nodes,  the  reader  is  referred  to  the  article  on  this  subject  by 
Dr.  Dowd  (\'ol.  II.).  With  most  of  what  is  written  in  that  article  I  heartily  agree, 
but  I  do  wish  to  enter  a  protest  against  the  wholesale  removal  of  inflamed  lymph 
nodes  in  the  cervical  triangles,  which  many  surgeons  sj'stematicalh-  practise.  It 
is  extremely  doubtful  whether  all  the  infected  nodes  can  be  removed,  and  it  is 
still  more  doubtful  whether  the  patient  would  be  in  a  safer  condition  were  such  a 
procedure  carried  out.  These  lymph  nodes  act  as  outposts  to  repel  or  capture 
the  invading  bacilli.  Is  it  wise,  then,  to  remove  them  all?  The  very  common 
post-ojjerativc  recurrence  of  tuberculous  adenitis  shows  that  it  is  either 
impossil)le  to  remove  all  the  nodes  that  are  affected,  or  that  there  has  been 
a  re-infection.  In  either  case  it  is  surely  unwise  to  do  an  extensive  dLs.section 
and  to  remove  all  the  nodes  which  are  enlarged  but  not  actually  caseous  or 
suppurating.  It  is,  one  would  think,  better  surgery  to  evacuate  the  pus,  scrape 
away  the  necrotic  tissue,  and  treat  the  surrounding  structures  by  some  means 
calculated  to  inhibit  the  growth  of  the  tubercle  bacilli.  Thcin  these  patients 
should  be  placed  in  proper  hygienic  and  climatic  surroundings,  and  an  effort 
made  to  build  up  their  general  strength,  as  the  physician  most  wisely  anil  often 
successfully  does  in  tuberculous  adenitis  of  the  peribronchial  lymph  nodes.  Per- 
sonally, the  writer  prefere  to  aspirate  these  tuberculous  abscesses,  if  possible,  and 
then  to  fill  the  abscess  cavity  with  iodoform  emulsion,  seahng  the  puncture 
with  collodion.  If  the  abscess  has  to  be  opened,  he  scrapes  out  the  necrotic 
tissue,  swabs  the  ca\'ity  with  either  tincture  of  iodine  or  tincture  of  the  per- 
chloride  of  iron  (Barker),  and  then  packs  it  with  gauze  soaked  in  ten-pei--cent 
iodoform  emulsion.  Subsequent  constitutional  treatment  will  usually  effect  a 
cure:  but,  if  it  fails,  one  may  safely  assume  that  an  extensive  surgical  dissec- 
tion would,  in  a  precisely  similar  case,  be  more  likely  to  fail.  What  the  opsonic 
treatment  or  the  vaccine  treatment  has  in  store  for  these  cases,  it  is  perha])s  too 
soon  to  say.  Dr.  E.  M.  von  Eberts  has  lately,  by  this  method,  treated  for  me, 
at  the  Montreal  General  Hospital,  a  series  of  cases  of  tuberculous  lymph  nodes, 
and  as  a  general  rule  they  improved  markedly  for  a  time,  but  then  did  not  do  so 
well,  although  in  one  case,  in  particular,  a  gratifying  permanent  result  was  ob- 
tained, after  repeated  recurrences  had  followed  previous  surgical  dissections. 
The  last  word  has  not  yet  been  said  for  this  treatment,  and  it  may  well  be  that 
th(>  combination  of  opsonic,  constitutional,  and  hygienic  (out-door,  forced  feeding, 
rest)  methods  of  treatment  will  eventually  i)rove  a  great  advance  upon,  and 
at  any  rate  be  of  great  assistance  to.  tlK>  surgical  treatment  proper,  which  has 
almost  certainly,  in  the  past,  been  too  radical. 

Syphilitic  Inflammations. — Syphilitic  inflanmiations  in  the  neck  are  usually 
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tertiary  lesions,  ainl  may  l)c  eitlK  r  iluonic  iikei-s  ur  tuiii'ji's  due  tu  llie  fi)niia- 
tion  of  nodes.  The  former  pn-sent  the  eharactei-s  of  tertiary  ulcers  elsewheiv, 
and  a  diafjnosis  here  jiresents  no  peculiar  difficulty.  Tertiary  nodes  may  develop 
in  tin-  sterno-niastoid  or  trapezius  imi!<cles  and  the  rrsuliinj;  localized  myositis 
produces  contraction  which  sinuilates  torticollis.  The  therapeutic  test  afforded 
by  a  couive  of  antisy])hilitic  treatment  rajmlly  cleai-s  up  the  diai;nosis,  and  should 
always  he  resorted  to  when  any  douht  exists.  Treatment,  in  both  lesions,  is 
of  course  constitutional,  and  surgical  interference  bespeaks,  as  a  rule,  faulty 
dia^rnnsis. 

Actinomycosis.  Owinj;  to  its  exposed  position  and  lis  liability  to  initatioii 
by  clothing,  the  skin  of  the  neck  is  fre(|uently  affecti'd  by  the  ray  fungus,  tiic 
presence  of  which  gives  ri.se  to  the  characteristic  inflammatory  changes  that  arc 
included  under  the  general  term  nf  actinomycosis.  I'nk'.ss  the  case  is  seen  early, 
it  may  be  difficult  to  iletermine  the  primary  focus,  as  the  disease  si)reads  rather 
rapidly.  The  jaw  and  cheek  arr  l)()th  favorite  primary  locations.  The  fiuigus 
often  enters  by  the  mouth  (alvenlar  i>v  tonsillar  actinomycosis)  and  thence 
spreatls  <lown  the  cellular  tissue  intu  tlir  ui'ck,  nut,  as  a  rule.  iiudKing  the 
lymphatii-s. 

The  clinical  jiicture  of  this  spreading  inliammalory  |)roc('ss  is  a  ch;ir;icteristic 
one,  anti  when  once  seen  is  .seldom  forgotten.  .\  slow-gi'owing,  lather  super- 
ficial, painless  swelling  develops,  and  is  accomijanied  by  little  or  no  fever  or 
con.stitutional  di.-;turbance.  The  skin  over  the  tumor  is  reddish  or  purplish  and 
(edematous,  and  in  course  of  time  a  fluctuating  sjiot  develops  in  the  centre  of 
till'  area.  This  soon  breaks  down  and  a  sticky,  muco-i)unilent  fluid  is  discharged, 
leaving  an  unhealthy  ulcer  behind,  around  the  edges  of  which  may  be  noted  the 
small  yellowish  spots  so  characteristic  of  the  ray  fungvis.  (For  further  informa- 
tion in  regard  to  this  disease,  the  reader  is  referred  to  the  appropriate  article 
on  i)age  4o8  of  Vol.  III.) 

DiAovosis. — The  diagnosis  depends  es.sentially  upon  the  microsco|)c.  and 
the  demonstration  of  the  presence  of  the  ra\'  fungus  in  the  inllaiucil  tissues:  but 
the  clinical  picture  just  given  should  always  k-ad  one  to  suspect  the  true  nature  of 
the  disease.  It  is  probably  most  difficult  to  differentiate  the.se  ulcers  from  a 
breaking  down  and  infected  .sarcoma,  as  many  of  the  .symptoms  will  be  common 
to  both.  Moreover,  tertiary  syjjhilitic  ulcers  may  rea<lily  be  mistaken  for  ac- 
tinomycosis, because  treatment  by  potassimn  iodide  l)enefits  both  conditions  at 
the  out.set.  But  experi(>nce  has  shown  that  the  drug  will  not  cure  the  actinomy- 
cosis, although  it  may  inhibit  its  growth  for  a  time,  whereas  it  will  continuously 
benefit  and  finally  ciu'e  the  syphilitic  condition.  However,  it  is  an  easy  matter 
to  submit  a  .section  from  the  ulcer  to  the  test  of  the  microscope,  ami  this  lest 
will  usually  settle  the  question  of  diagnosis. 

Progno.sis. — The  prognosis,  of  course,  depends  ui)on  the  diagnf)sis  and  treat- 
ment. If  the  disease  is  recognized  early  and  treated  |)romptly  the  result  is 
usually  good:  in  neglected  ca.ses,  with  extensive  infection  and  destruction  of 
tissue,  the  prognosis  is  bad.  Cases  of  sjiontaneous  cure  are  on  record,  but  the 
tendency  of  the  fungus  is  to  continue  to  grow  at  the  expense  of  its  host,  until 
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finally  a  fatal  result  follows  the  invasion  of  some  more  deeply  seated  and  more 
vital  part. 

Treatment. — Free  evacuation  of  the  abscess  cavities  and  exposinj^  at  the 
same  time  the  surroundinj;;  infiltrated  tissue  (preferably  by  a  crucial  incision, 
as  recommended  in  carbuncle)  should  always  be  done  as  soon  as  a  diagnosis  is 
made.  The  necrotic  tissue  should  be  scraped  away  with  a  sharp  spoon  and  the 
resulting  cavity  should  be  swabbed  with  tincture  of  iodine  and  then  packed 
with  some  antiseptic  gauze.  This  entirely  docs  away  with  the  more  extensive 
cutting  operations  which  were  in  vogue  a  few  years  ago,  and  the  cosmetic  and 
functional  results  are  both  better.  The  case  should  be  carefully  watched  for 
.■^ome  time  afterward,  and  any  other  foci  that  may  make  th(  ir  apjiearance 
should  be  promptly  treated  in  the  same  way.  Much  has  been  written  upon  the 
administration  of  potassium  iodide  in  increasing  doses  in  this  disease,  and  many 
vi'ry  extravagant  claims  have  been  made  for  the  efficiency  of  this  remedy  in 
even  advanced  cases  of  actinomycosis.  As  I  have  before  .stated,  it  does  appear 
temporarily  to  arrest  the  progress  of  the  disease;  but  we  should  hesitate  to 
trust  to  this  remedy  entirely,  though  it  might  be  administered  for  its  inhil)itory 
action.  Rydigier  (quoted  by  von  Bergmann)  advises  repeated  hypodermic 
injections  of  a  one-per-cent  solution  of  this  drug  into  the  affected  tissues,  and 
this  may  very  well  be  done  in  suspected  areas  in  the  neighborhood  of  our  in- 
cisions. 

Diseases  of  the  Lymph  Nodes  of  the  Neck. — For  information  on  this  sub- 
ject consult  the  article  by  Dr.  Dowd,  in  \'ol.  11. 


V.   TUMORS   OF  THE   NECK. 

Many  of  these  have  already  been  discu.'^sed  in  an  earlier  section  of  this  article 
or  in  some  other  jjart  of  this  work. 

A.   Cystic  Tumors. 

Congenital  Serous  Cysts. — For  a  description  of  these,  see  page  :il(). 

Blood  Cysts. — In  blood  cysts  the  smaller  veins  of  the  neck  present  a  con- 
dition analogous  to  that  of  the  lymph  vessels  in  serous  cy.sts.  The  contents 
of  tliese  cysts  are,  of  course,  only  ]>ure  blood,  not  blood  mixt'd  with  serous 
fluid,  as  one  finds  when  blood  escapes  from  a  vessel  into  a  serous  cyst.  These 
blood  cysts  are  usually  congenital,  though  they  often  remain  unnoticed  until 
their  gradual  increase  in  size  draws  attention  to  them.  In  some  cuses  the  con- 
ditions found  warrant  the  belief  that  a  cystic  degeneration  has  taken  place  in  a 
primary  cavernous  angioma.  The  cysts  are  .sometimes  of  enormous  size  (as 
large  as  a  child's  h^ad)  and  are  occasionally  situated  at  the  side  of  the  neck  near 
the  sterno-mastoid  muscle.  The  tumor  does  not  tend  to  infiltrate  either  the  skin 
or  the  surroimding  tissues  (cf.  Serous  Cysts,  page  316),  is  freely  movable,  fluc- 
tuates, does  not  pulsate,  and  gives  no  thrill  or  bruit.  .\s  a  rule,  the  tumor 
does  not  disappear  as  a  result  of  continuous  pressure  ui)on  it,  although  this 
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may  liappon  in  cases  in  wiiich  tiu'  cyst  {•oiiiimniicatcs  witii  a  lai>:c  vein,  Tlic 
only  trouljlesonic  symptoms  arc  liiic  to  the  i)ressure  of  the  growth  ii|iiiii  uilicr 
structures  in  the  neck  (iieuraifria,  dysphafria,  dyspncca,  etc.), 

DiACNosis. — If  one  is  ai)ie.  by  reason  of  tlie  ai)sence  of  syiiiiitnins  peculiar  to 
an  aneiuysm,  to  exclude  this  condition,  then  the  as|)irating  needle  may  he  used 
for  the  purjjose  of  dilTcrcntiatint;  these  tnmoi-s  from  other  cystic  conditions  in 
this  region. 

Phoondsis. — The  prognosis  is  good,  Ix'cause  tliese  tuinois  foiiii  slowly  and 
may  never  demand  tri'atnient:  l)Ut.  >li(iulil  Ircatiiuiil  iH'coiue  necessary,  only 
gootl  results  are  to  he  looked  for. 

Thk.vtmknt.—  In  infants  a  favorable  result  may  often  he  secured  by  pressure 
upon  the  neck.  This  is  best  accom|)lished  by  the  application  of  a  tinn  com- 
press and  an  elastic  iiandage,  and  the  pressure  should  be  kejjt  up  continuously. 
The  ciuv  is  effected  in  much  the  same  way  as  in  the  similar  ])roccdun'  for  aneu- 
rysm. Injecting  the  cyst  witli  sterilized  tincture  of  iodine  il  ;."))  has  been 
carried  out  with  success,  but  also  with  untoward  results  in  some  ca,ses,  where 
necrosis  and  sloughing  followed  its  use.  It  tloes  not  .seem  to  be  good  surgery 
deliberately  to  .set  up  in  a  blood  cyst  an  iiiHaimnation  which  j'ou  cammt,  per- 
haps, sub.se(iuently  control.  In  the.s(>  days  of  aseptic  sm'gery  one  shmild  not 
hesitate,  should  the  symptoms  demand  treatment,  boldly  to  excise  tliese  tu- 
mors, carefully  ligating  all  venous  liranches  which  communii'.'ite  with  tin'  sac. 
Never  operate  here  through  a  small  incision;  to  do  so  is  only  to  invite  trouble 
through  very  persistent  and  often  copious  venous  hemorrhage. 

Sebaceous  Cysts. — Sebaceous  cysts  may  develoj)  in  the  skin  of  the  neck, 
especially  at  the  naj)!'  of  the  neck.  Their  removal  is  easy.  Puiictuie  I  lie  cyst 
with  a  small  tenotome,  using  local  ana'sthcsia  if  dcsiiabje,  then  S(|uee7,e  out  the 
sebaceous  contents  through  the  jjuncture,  and,  lastly,  carefully  pull  nut  the 
collap.sed  cyst  wall.  If  this  is  adherent  to  the  ti.ssue.s,  a  small  Nnlkniaim's  s]iiHin 
may  be  recpiired  to  deliver  it,  intact,  through  the  ]nuicturrd  wnutid.  wiiicli 
should  then  be  .sealed  with  colloilion. 

Cystic  Enlargement  of  the  Bursse. — Cystic  enlargenient  of  the  bur.se  i-on- 
nectcij  witii  tile  liyiiid  lioiie  is  a  rare  condition  and  \'ery  puzzling.  These  en- 
largements are  very  diflicult  to  distinguish  from  cj'sts  of  the  lower  ])art  of  the 
ductus  thyroglossus,  as  well  as  fnjin  those  cysts  which  develop  in  the  thyroid 
gland  itself.  These  bui"sal  cy.sts  do  not  usually  grow  rajjidly  and  rarely  cause 
trouble  by  themselves.  Their  removal,  by  careful  di.<.section,  is  not  ea.sy,  but 
should  be  done,  if  necessary  for  the  relief  of  syni])tiims.  (."^ee  the  article  on 
"Diseases  (if  the  Thyroid  flland."  in  the  present  V(jlume.) 

Echinococcus  Cysts  of  the  Neck. — Echinococcus  cysts  occur  v(  ry  rarely  in 
the  neck,  and  when  pioent  they  are  usually  founil  in  proximity  to  the  large- 
vessels  at  the  iipdt  of  the  neck,  von  Bergmann  lias  called  attention  to  the 
periodic  character  of  their  growth — a  rapid  enlargement  from  time  to  time, 
with  intervals  of  complete  (|uie.scence:  but  as  a  rule  they  !<lowly  and  rontimi- 
ously  increa.se  in  size  and  may  come  to  occupy  all  the  supraclavicular  region 
of  one  side. 
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Diagnosis. — The  diagnosis  has  seldom  been  made  before  operation,  though 
one  would  think  that  aspiration  of  the  fluid  and  subsequent  microscopic  ex- 
amination of  it  would  render  a  conclusion  easy.  As  a  matter  of  fact,  most  of 
the  cases  reported  have  been  operated  upon  under  a  mistaken  diagnosis,  and 
the  true  character  of  the  growth  has  been  established  only  after  its  removal. 

Treatment. — The  treatment  is  that  of  echinococcus  cysts  elsewhere,  v\z., 
complete  excision  of  the  sac,  after  careful  evacuation  of  its  contents.  The  results 
are  good. 

B.   Vascular  Tumors. 

Simple  Angioma. — These  tumors,  commonly  termed  "birth-marks"  or 
"wine-marks,"  are  usually  superficial  and  may  be  either  small  or  diffusely  spread 
out  over  a  considerable  area.  When  small  they  may  be  readily  removed  bv 
radium,  by  electrolysis,  by  the  use  of  liquid  air,  or  by  ignipuncture. 

Cavernous  Angioma. — Cavernous  angiomata  are  sometimes  also  superficial, 
but  oftencr  they  arc  situated  deeper  than  the  skin.  The  simple  angiomata, 
as  a  result  of  excessive  growth,  irritation,  or  ill-advised  treatment,  often  be- 
come cavernous.  The  essential  difference  between  the  two  forms  is  that  the 
simple  angioma  is  a  coalescence  of,  or  a  verj'  free  anastomosis  between,  the 
capillaries  of  the  skin;  whereas  the  cavernous  angioma  involves  the  subcu- 
taneous vessels,  generally  the  veins,  though  sometimes  the  vessels  implicated 
are  arterial  in  character  (pulsating  angioma),  in  which  case  the  condition  is 
difficult  to  distinguish  from  a  true  varix.  The  characteristic  feature  of  these 
timiors  is  that  they  entirely  disappear  under  continued  pressure,  only  to  re- 
appear when  such  pressure  is  removed,  ^^^len  the  tumor  is  deeply  situated 
this  symptom  will  be  masked,  and  nothing  but  exploratory  incision  will  clear 
up  the  diagnosis.  It  is  not  a  common  tumor  and.  as  regards  situation,  it  may 
be  found  in  any  part  of  the  neck. 

Tre.\tment. — Excision  is  the  only  method  when  treatment  of  any  kind  is 
neeiled,  which  should  be  only  when  very  rapid  growth  of  the  tumor  or  jjressure 
.symptoms  indicate  operation.  Owing  to  the  enlargement  of  all  neighboring 
veins  the  operation  must  be  carefully  done  and  all  hemorrhage  controlletl. 

C.   Solid  Tu.mors. 

Fibromata. — Fibromata  are  chiefly  found  in  the  posterior  triangles  and  at 
the  nape  of  the  neck.  These  local  proliferations  of  connective-tissue  cells  may 
be  either  superficial  (so-called  elephantiasis  of  the  neck)  or  deep,  and  the  latter 
are  generally  found  connected  with  the  nerve  sheaths  (neuro-fibromata),  though 
occasionally  they  appear  to  s]jring  from  the  vessel  walls  (angio-fibromata). 
They  are  slow-growing  tumors  and  only  secondarily  cause  pain.  Their  con- 
sistence (hard  and  solid)  distinguishes  them  from  lipomata,  and  their  slow 
growth,  with  absence  of  enlarged  superficial  veins,  will  usuallv  sufliice  to  differen- 
tiate them  from  sarcomata. 
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Tkh\t.ment. — Earh'  cxcisiioii  sliuiilil  always  ln'  Rruiiiiiniulrd,  bi'duhsi'  tlie 
operation  can  then  Ix-  done  more  ea'^ily,  and  also  for  the  rea^^on  that  these  fibrous 
tunioi-s,  if  suhjeeted  to  trauma,  are  extremely  lialile  to  heeome  mali<;iiant. 
In  operatint;,  it  is  often  iliflicult  to  free  the  nerves  (ir  vessels  fmni  Ihe  tumor 
which  a])peai"s  to  liave  t;ro\vn  arovmd  them:  but  this  must  be  ])atiently  done, 
and.  when  the  sejiaration  has  been  successfully  accomplished,  the  end  results  of 
such  I  icatiiieiit  an-  f;ood. 

Neuromata. — Associateil  wiih  iiMilhiscum  fibrosum  (if  tiie  face,  ami  with 
pigmentation  of  the  skin  of  the  neck,  or  .sometimes  with  hairy  moles,  tumors 
are  occasionally  .seen  growing  u\nni  the  nerve  trunk  in  the  neck — real  neuro- 
mata. \tiii  Hruns  figures  such  a  iieiinniia  (if  the  \agus  ner\-e  in  the  neck,  a.s- 
socialcd  witli  fibroma  molluscum  of  the  eye  and  temporal  region.  These  tumoi-s, 
when  present,  give  ri.se  to  nerve-pressure  symptoms.  They  are  movable  and 
peculiarly  dense  and  smooth,  feeling  like  chondromata,  for  which,  even  after 
removal,  they  are  dftiii  mistaken,  ft  is  a.stonishing  how  few  nerv'ous  symptoms 
one  may  have  in  a  nerve  which  is  com])letely  surrounded  (and,  one  would  think, 
compres.seil)  by  one  of  these  tumors.  They  must  grow  from  the  ner\c  sheath 
and  nevertheless  they  do  not  press  upon,  or  interfere  with,  the  enclosed  neurones. 

Tui;.\t.\ii:nt. — Treatment  is  in  every  way  similar  to  that  for  fibro-neuromata. 
The  tumoi-s  nuist  be  patiently  dis.sccted  out 

.\  guarded  prognosis  should  be  given,  as  these  growtiis  tend  to  recur. 

Lipomata. — Fatty  tmnors  are  often  found  at  the  back  of  the  neck,  usually 
attached  to  the  fascia  covering  one  or  other  comjile.xus  mu.scle.  As  they  grow, 
their  own  weight  often  causes  them  to  become  pedunciilateil,  though  usually 
they  spread  out  underneath  the  skin  and  fascia,  .-uid  give  tiie  patient  almost 
the  e.xact  appearance  seen  in  tlie  cervical  kypluisis  of  Pott's  di.sease.  \\'hen 
they  occur  in  the  anterior  triangles  of  the  neck,  they  are  usually  pedunculated, 
and  may  hang  down  ujion  the  breast,  simulating  some  of  the  exaggerated  con- 
ditions of  goitre,  so  commonly  seen  in  elderly  French  Canadian  women.  These 
fatty  growths  usually  occur  singly.  l)ut  multiple  liiiomata  are  not  uncommon, 
and,  when  found  in  the  neck,  are  usually  as.sociated  with  a  similar  condition  in 
other  parts  of  the  body,  notably  over  the  deltoid  and  glutei  muscles.  The 
more  superficial  lipomata  are  generally  smooth  and  encapsulated,  but  the  deeper 
varieties  are  often  nodular,  have  a  veiy  thin  capsule,  and  tend  to  burrow  down 
between  the  deeper  .structures  (nuiscles,  vessels,  and  nerves)  and  thus  sinuilate 
malignant  conditions,  but  with  this  all-important  difference — they  merely 
hiirnnr,  they  never  infiUwlc.  Hut  this  hal)it  of  growing  between,  and  often 
around,  the  structures  in  the  neck,  not  infre(|uently  gives  rise  to  various  and 
severe  symptoms  (pain,  dj'spncca,  etc.).  These  deeper  lipomata  arc  said  to 
occur  almost  exclusively  in  people  of  middle  ag(>,  and,  strange  to  say,  are  more 
connnon  in  muscular  than  in  fat  people. 

DuGNOsis. — The  ])eculiar  "  bag-of-wool  "  consistence  of  the  superficial  lipo- 
mata, taken  in  connection  with  the  hi.story  of  the  ca.se,  renders  a  diagnosis  of 
this  variety  of  tumor  fairly  easy,  though  the  writer  has  more  than  once  seen  the 
mistake  made  of  confounding  them  with  other  tumors,  benign  or  malignant. 
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The  deep,  dissecting  variety  of  lipoma,  on  the  other  hand,  is  often  very  difficult 
to  diagnose  from  other  conditions,  notably  "cold  abscess,"  malignant  growths 
(lympho-sarcoma  especially),  goitre,  and  aneurysm. 

Tre.\tmext. — Excision  should  always  be  recommended,  and  preferably 
when  the  tumor  is  in  one  of  its  quiescent  periods,  for  they  appear  to  grow  by 
periods.  Thus,  in  the  case  of  one  of  my  patients,  an  elderly  lady,  a  lii)oma, 
situated  at  the  nape  of  the  neck,  had  given  no  trouble  whatever  for  a  period, 
to  my  certain  knowledge,  of  fifteen  years,  when,  in  consequence  of  trauma, 
the  tumor  underwent  a  sarcomatous  degeneration  and  speedily  cau.sed  her  death. 
In  a  similar  case  I  should  not  now  be  willing  to  adopt  such  a  policy  of  non- 
interference. 

The  removal  of  the  superficial  tumor  is  an  easy  matter  and  generally  local 
anaesthesia  (Barker's  /8-eucaine 
and  adrenalin  solution)  will 
suffice.  But  fatty  tumors  of 
the  deeper  variety  are  often 
very  difficult  to  remove  thor- 
oughly, and  the  dissection 
should  always  be  done  under 
a  general  an;esthetic. 

Sarcomata. — Sarcomata,  if 
primary  in  the  neck,  are 
generally  lympho-sarcomata 
(Fig.  245),  which  are  discussed 
in  the  article  on  "Surgical  Dis- 
eases and  Wounds  of  the 
Lymphatics,"  in  ^'ol.  II.  Ref- 
erence has  already  been  made 
to  a  case  of  sarcoma  which 
developed  in  a  lipoma  after 
it  had  been  subjected  to 
trauma ;  and  one  should  always 
remember  that  moles  and  other 
congenital  pigmented  spots, 
which  are  not  uncommon  in  the  neck,  may  in  later  ycai-s  undergo  degenerative 
changes  and  become  sarcomatous  (melanotic  sarcoma). 

Carcinoma. — Carcinomata  of  the  neck  generally  involve  the  lymph  nodes, 
and  tiierefore  are  secondary  to  disease  elsewhere  icspecially  the  face  and  the 
mouth).  On  a  previous  page  (p.  315)  I  have  referred  to  branchiogenetic  carci- 
noma, which  was  at  one  time  regarded  by  von  Langenl)eck  as  a  malignant  tumor 
arising  from  the  ve.sseksheaths.  It  is  quite  conceivable  that  a  lympho-sarcoma 
might  develoj)  in  the  lymphatics  situated  ui^on  the  carotid  sheath  and  so  give 
rise  to  the  opinion  that  it  was  a  primary  malignant  growth  of  the  sheath  it.self. 
An  interesting  contribution  on  this  subject  has  recently  been  made  by  Licini, 
from  Kocher's  Clinic.     {Deutsclie  Zeit.f.  Chir.,  Dec,  190S.) 


-Lympho-Sarcoma  of  Xeek,  Inopi-rable 
(Author's  case) 
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Primary  i-arciii(»iiiata,  I'spccially  ciiilhclioinata,  may  arise  as  well  in  llio  skin 
of  thi-  neck  as  in  the  skin  t)f  any  other  part  of  the  body.  They  may  also  form 
in  the  deeper  parts  of  the  neek,  probably  from  some  epithelial  tissue  enfolded  in 
an  involution  cyst  that  has  n'siilted  from  the  failure  of  tiie  two  sides  of  the 
bla.stoilerm,  at  some  jjart  of  the  branchial  arches,  to  coalesce.  Only  thus  can 
one  explain  the  jjresence  of  these  epithelial  tumoi-s  deep  down  in  the  anterior 
and  upper  trian^des  of  the  neck,  where  they  chieHy  form,  and  where  they  are 
jcenerally,  and  excusably,  mi.staken  for  lymi)h-iio(le  tumoi-s.  In  Bull's  edition 
of  von  Berjiinann's  "Surjiery"  (\'oI.  II.,  page  138)  several  very  interestin}? 
cases  of  this  kind  aic  cit<'d  and  statistics  are  given.  It  is  there  shown  that  nearly 
all  the  ca.ses  occurred  in  men  over  forty  years  of  age,  and.  strange  to  say,  nearly 
all  the  cases  were  on  the  right  side  of  the  neck. 

Sv.MPTOMS. — The  steady  growth  of  the  tumor  and  the  associated  condition  of 
neuralgic  pain,  often  referred  to  the  jaw  and  the  ear,  with  loss  of  weight,  in- 
.sonuiia,  etc.,  should. arouse  suspicion  of  the  presence  of  a  carcinoma,  especially 
if  th<'  tumor  is  in  the  neighborhood  of  the  hyoid  bone  or  the  .stylo-hyoid  liga- 
ment. Involvement  of  the  relateil  lymph  nodes  speedily  follows,  as  one  would 
expect,  and  rai^id  infiltration  and  erosion  of  surrounding  tissues  take  place, 
with  a  speedily  fatal  effect. 

PnocNosis. — The  prognosis  is  extremely  bad:  removal  is  very  difficult  and 
recurrence  is  almost  certain. 

Di.xfiNosis. — The  diagnosis  is  difficult,  and  in  all  doubtful  ca'^es  resort 
should  be  had  to  the  microscopic  examination  of  a  small  .section  of  the  tumor. 

Tre.\tmknt. — Early  and  complete  excision,  as  soon  as  a  diagnosis  can  bo 
made,  is  the  only  thing  to  be  reconmiended.  In  these  cases  excision  always 
means  an  extensive  di.ssection,  for,  not  only  must  the  primary  focus  be  removed, 
but  also  all  the  lymph  nodes  of  that  side  of  the  neck.  The  radical  dis.section 
recommended  by  Mr.  Butlin  as  the  second  pait  of  his  operation  for  lingual 
e])ithelioma  .should  give  the  best  hope  of  success  here.  The  sterno-mastoid 
should  !)(■  i)oklly  cut  across  and  thrown  back,  thus  exposing  the  whole  anterior 
triangle  of  the  neck,  from  which  all  enlarged  lymph  nodes  are  to  be  removed, 
as  well  as  any  other  infiltrated  structures.  It  may  well  hajjpen  that  the  operator, 
if  he  sees  the  case  after  the  disea.se  has  made  coasideidble  advance,  may  deem 
it  wi.se  to  desist,  judging  the  infiltration  to  be  too  extensive  for  successful  re- 
moval. In  cases  of  this  character  the  use  of  Coley's  serum  may  afl'ord  some 
measure  of  rc-lief.  It  should  therefore  be  tried.  (See  Vol.  III.,  page  4.")4,  and 
\'(il.  \'..  Dr.  Knight's  article  on  "  Di.seases  of  the  Pharynx.")  Resection  of  pain- 
ful nervi'  tmnks,  scraping  and  cauterization  of  the  growth,  and  other  palli- 
ative measures  maj'  then  be  all  that  can  i)e  done  for  these  i)atients. 
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I.  THYROID. 
Anatomy  and  Physiology. 

Anatomy.— The  thj-roicl  gland  is  a  very  vascular,  dusky,  brownish-red  ijody 
which  embraces  the  upper  part  of  the  trachea  and  extends  up  on  each  side 
of  the  thyroid  cartilage.  It  consists  of  two  lateral  lobes  united  together  at 
their  lower  ends  by  a  transverse  portion,  the  isthmus.  The  right  lobe  is  usually 
larger  than  the  left.  Externally,  it  is  somewhat  convex  and  covered  by  a  pre- 
tracheal layer  of  cervical  fascia.  It  is  also  covered  by  the  muscles  of  the  front 
of  the  neck  going  to  the  hyoid  bone  and  thyroid  cartilage,  and  is  overlai)ped 
by  the  sterno-mastoid  muscle  of  each  side.  Its  deep  surface  is  concave  and 
takes  the  impression  of  the  trachea,  cricoid,  and  lower  part  of  the  ahe  of  the 
thyroid  cartilage,  to  which  it  is  firmly  attached,  and  follows  the  larynx  in  all 
its  movements.  Each  lateral  lobe  on  its  posterior  border  touches  the  oesophagus 
and  jiharynx  and  overlaps  the  common  carotid  artery.  Along  the  outer  side 
of  each  lobe  runs  the  recurrent  laryngeal  ner\'e.  The  isthmus  crosses  the  trachea 
opposite  its  second,  third,  and  fourth  rings.  A  middle  lobe  often  extends  upward 
from  the  isthmus  or  adjacent  portions  of  the  lateral  lobes  to  the  hyoid  Ijone: 
this  is  normally  represented  by  a  strand  of  fibrous  or  muscular  tissue. 

The  weight  of  a  normal  thyroid  is  about  one  ounce  (30  to  40  grammes); 
the  length  of  each  lobe  is  two  inches,  the  fireadth  one  inch  and  a  quart  (-r.  The 
organ  varies  greatly  in  size,  however,  being  relatively  larger  in  the  female  and 
child  than  in  the  adult  male.  The  isthmus  may  be  absent  or  fuscii  to  one  or 
other  lolje. 

Accc.s.sonj  Thyroids. — Accessory  thyroids,  consisting  of  small  detached  por- 
tions of  thyroid  tissue,  are  frequently  found  in  front  of  and  aljove  the  hyoid 
bone,  or  laterally  near  the  great  cornu  of  the  thyroid  cartilage. 

Vascular  Supply.— The  thyroid  is  supiilied  by  four  large  arteries,  viz.,  two 
superior  thyroid  arteries,  from  the  external  carotid,  and  two  inferior,  from  the 
thyroid  axis  of  the  subcLaA-ian  of  each  side.  Occasionally  (five  per  cent)  a  middle 
thyroid  artery  (thyroidea  ima)  is  given  off  from  the  innominate  artery.  The 
veins  are  very  large  and  form  on  the  suiface  of  the  body  plexuses,  from  which 
proceed  the  superior,  middle,  and  inferior  thyroid  veins,  the  two  fii-st  named 
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(•inptyiiifi  into  tlu'  internal  jugular  anil  llir  latter  into  the  tian>vcrsc  innominate 
vrin.  As  a  ruli',  the  veins  of  each  side  unite  to  form  one  or  more  large  vessels 
which  coui-se  clown  the  trachea  to  empty  into  the  transvei-se  innominate  vein. 

AVnr.s.— The  nerves  are  derived  from  the  middle  and  inferior  ganglia  of  I  lie 
sympathetic  and  accompany  the  hlood- vessels. 

SInuitnr. — The  normal  thyroid  consist.s  of  vast  niinilicrs  dl"  vcsii-lcs  or 
alveoli  which  ari'  closed  anil  are  of  various  shapes  and  sizes.  They  are  held 
together  by  areolar  tissue.  The  vesicles  contain  a  glairy  yellow  fluid  (colloid 
matter)  which  escapes  on  the  gland  being  cut,  and  are  lined  by  cui)ical  or  coj- 
unmar  einthelial  cells.  The  gland  is  invested  by  a  thin  transjiarent  layer  of  dense 
coimective  ti.ssue  which  dips  down  and  separates  tin'  gland  intu  lobiiirs  nf  various 
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Figs.  24r.  nnil  217.— The  Paratliyroid  GInniluli-s  ami  their  Arterial  Supply,  (.\fter  Ilalslecl  aiul 
Evnns,  in  Animh  <>/  .Si/rf/rri/,  Oet.,  1!)07.) 

Klc!.  2-t(>. — The  Lower  Parathyroitl  Artery  arises  from  the  Lateral  Branch  of  the  Inferior  Thyroiil 
.\rtery;  the  iipper  parathyroid  artery  ari.ses  from  the  anastomosing  ramus  between  the  superior  ami 
inferior  thyroid  arteries. 

I"io.  247. — The  Lower  Little  Artery  eomes  from  one  of  the  Lateral  Glandular  nraiiclns  of  the  In- 
ferior Thyroid,  while  the  upper  one  i.s  a  hraneh  of  the  uppermost  (esophnceal  bramli. 

shajies  and  sizes.  Along  these  sejita  proceed  the  biciod-vesscls.  while  ilic  capil- 
laries ramify  upon  the  outer  surface  of  the  vesicles. 

According  to  Bloodgood,  "the  thyroid,  in  young  embiyonic  lilV,  is  cninposcil 
of  acini  lined  by  epithelial  cells  of  a  rather  characteristic  type,  ;iii(l  llic  epithelial 
vesicle  contain.s  no  colloid  matter.  Many  of  the  acini  are  filled  Mjlidly  with  cells. 
The  stroma  is  rather  scantj',  and  quite  vascular.     Tumors  which  resemble  the 

fietal  thyroid  gland  in  its  histology  have  been  called  fietal  adenomata 

Later  in  embryonic  life  colloid  material  appeai-s  in  the  epithelial  acini,  and.  with 
their  distention  with  this  material,  the  acini  liecome  lined  with  a  single  layer 
of  cells." 
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Physiology.— Our  knowledge  of  the  iihy.-^iology  of  the  thyroid  has  been 
derived  from  those  cases  in  which  the  gland  has  been  designedly  removed  from 
man  or  animals,  or  where  thyroid  extract  has  been  administered.  In  the  one 
ca.'se  there  is  deficiency  of  thyroid  .secretion,  and  in  the  other  an  excess.  It  is 
now  fairly  well  established  that  the  complete  removal  of  the  thyroid  alone  pro- 
duces myxccdema.  and,  if  all  the  parathyroids  are  also  removed,  tetany  usually 
ensues.  It  was  formerly  thought  that  tetany  frequently  followed  complete 
removal  of  the  thyroid,  and  this  because  these  experiments  were  jierformed  on 


FiG.s.  24S-250. — Diagrams  Showing  tlie  Different  Positions  Occupied,  in  Different  Ca.^es.  liv  tlie 
Paratliyroid  Glands.      (MacCallum,  in  British  MedicalJournal.) 

Fig.  248. — Organs  of  tlie  Neck  as  seen  from  behind.  Four  parathyroids — represented  as  four  black 
oval  bodies — are  seen  in  the  positions  whicli  they  commonly  occupy. 

Fig.  249. — The  Two  Upper  Parathyroid  Glands  lie  close  to  the  Lower  Pair,  wliich  are  in  their 
Usual  Position. 

Fig.  250. — The  Left  Upper  and  the  Right  Lower  Glands  are  in  their  most  Typical  Position.  Tlie 
right  upper  gland  lies  in  the  region  of  the  inferior  thyroid  artery;  tlie  left  lower  gland,  supplied  by  a 
lung  arterial  branch,  is  embedded  in  the  posterior  surface  of  the  thyroid  near  its  outer  margin. 

carnivora  in  whom  the  parathyroids  are  closely  associated  with  the  thyroiil 
and  consequently  were  always  removed  with  the  thyroid,  but  in  herbivora  com- 
l)lete  removal  of  the  thyroid  was  not  followed  Ijy  tetany  simply  because  the 
l)arathyroids,  not  being  placed  in  such  close  relation  to  the  thyroid,  were  left 
behind,  and  hence  no  symptoms  of  tetany  followed.     (Figs.  2-l()-2.")2.) 

However,  in  a  certain  proportion  of  animals,  where  both  thyroiil  and  jiara- 
thyroids  are  completely  removed,  no  symi^toms  whatever  result,  and  this  may 
also  be  said  of  man,  for  in  many  cases  of  apparently  complete  removal  of  the 
thyroid,  with  ligature  of  the  four  arteries,  nothing  happens.  This  may  be  due 
to  the  fact  that  some  of  the  parathyroids  are  placed  at  some  distance  from  tlie 
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thyruiil  and  that  tlicrc  arc  suiicniuiiirrary  thyroids  in  tlic  iv<ri(iii  (if  liic  iiyniil 
l)()iic.  close  to  the  fircat  coniua  of  the  tliyroid  cartilafic. 

i>avid  Foi-syth.  of  London,  holds  that  it  is  iiuitc  ini|)ossil)li-  to  know  if  wc 
h;i\r  removed  ail  llie  parathyroids,  as  they  vary  nuieh  in  nuniln  i  and  position. 
rhe\'  may  number  from  one  to  eij^ht,  and  may  he  i)uried  in  one  of  the  thyroid 
lolies.  hound  up  in  the  eapsule  of  a  lymph  node  or  an  aeee.ssoiy  thyroid; 
ho  says  they  may  lie  of  very  small  size  and  liiat  there  are  no  certain  means  of 
identifying  a  parathyroid  except  l)y  the  microscuiie. 


Figs.  2.51-2.i.3. — Additional  DiaRrams  Sliowinp  the  Dirforont  Positions  Occupied  tiy  tlir  raralliyrMl.l 
Gland?.     (MacCiilluni.  in  liritixh  Medical  Journal.) 

Via.  2.51. — The  Two  I'ppcT  Paratliyroid  Cllands  arc  in  tlie  Common  Position.  Tiic  two  lowi-r  plands 
(.1)  lie  on  the  anterior  surface  of  the  tracliea. 

Kir,.  2.52. — On  the  Left  Side  tliere  are 'I" wo  Parathyroid  Gtand.s,  while  on  the  Riglit  only  One  Largo 
Gland  is  to  be  found. 

I'lo.  2.53. — On  the  Right  Side  the  Condition  of  the  Parts  (B)  is  Practically  Normal ;  on  the  left  side 
iiowever,  the  thyroid  lobe  (C)  is  almost  completely  atrophied,  but  the  parathyroids  (.\.  .\)  arc  found 
about  in  their  usual  positions. 

In  ca.ses  where  the  thyroid  has  boon  removed  or  I  lie  lliymid  secretion  has 
been  much  diminished,  a  certain  .set  of  .symptoms  fdlnw  wiiich  are  known  by 
the  name  of  myxu'dema — cachexia  strumipriva.  or  cretinism. 

'l"he  fii-st  changes,  in  this  contlition,  manifest  theinseh'cs  in  llic  niilrilion. 
All  metabolic  changes  are  inconiitlete,  the  connective  tissuis  iiniain  in  the 
end)ry()nic  condition.  The  jiatient's  hair  falls  out;  there  is  little  expression 
owing  to  the  obliteration  of  the  lines  of  the  face;  the  skin  becomes  swollen  and 
inelastic,  diy,  and  har.sh:  the  weight  of  the  body  increases:  the  features  become 
coai-se.  the  nose  and  lips  being  larger  than  usual:  etc.  The  nervous  system  is 
affected:  there  are  twitchings.  tremoi-s.  and  spasms  in  thyroidectomized  animals. 
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The  pulse  is  .slow,  and  patients  want  to  sleep  a  good  deal.  In  operating  it  is 
well  to  leave  some  thyroid  behind,  to  prevent  the  condition  described  above. 

^Vhere  there  is  excess  of  thyroid  the  symptoms  are  quite  different:  metabolism 
is  increased,  and  in  the  urine  there  are  great  quantities  of  urea,  phosphates,  and 
chlorides.  The  patient  gets  thinner;  the  nen'ous  .symptoms  are  indicated  by 
tachycardia,  and  by  the  fact  that  the  patient  is  excitable,  irritable,  and  sleeps 
less.  If  too  much  thyroid  extract  has  been  given  internally  there  are  often  acute 
symptoms,  such  as  headache,  nausea,  and  vomiting. 

There  is  some  close  relation  between  the  s(>xual  functions  in  the  female  and 
the  thyroid,  for  the  thyroid  enlarges  during  men.struation  and  jn-egnancy  and 
atrophies  after  the  menopause.  In  old  age  there  is  marked  atrophy  (tf  the 
thyroid  and  it  has  been  suggested  that  this  has  some  influence  on  senility.  It  is 
said  that  pregnant  animals  who  have  but  little  thyroid  develop  an  insidious 
kidney  disease  which  results  in  convulsions  and  in  coma,  not  relieved  by  thy- 
roidin.  Pregnant  animals  need  a  larger  thyroid  tliau  tliosc  not  pregnant. 
(Lanjie  )  Blum  found  in  the  dog  that  thyroidectomy  was  followed  by  albumin- 
uria and  sometimes  by  hiematuria.  The  writer  has  found  that  in  patients  who 
have  died  after  operation  for  Graves'  disease,  the  genital  organs  are  undeveloped, 
especially  the  breasts  and  uterus,  and  that  the  thymus  is  always  enlarged. 

According  to  Moussu  the  function  of  the  thyroid  and  parathyroids  is  (juite 
different.  Suppression  of  thyroid  functions  only  produces  chronic  sj'mptoms, 
such  as  myxredema,  while  removal  of  the  parathyroids  induces  acute  symptoms 
— tetany,  etc.  Welch  says:  "Removal  of  all  four  parathyroids  in  the  cat  causes 
a  rapidly  fatal  issue,  even  if  the  thyroitl  remains  uninjured;  removal  of  three 
parathyroids  does  not  lead  to  death.  All  the  thyroid  and  some  parathyroids 
may  lead  to  death  if  only  one  parathyroid  remains."  Removal  of  the  thyroid 
in  young  animals  arrests  growth,  both  physical  and  mental,  and  in  human 
beings  who  are  cretins,  the  development  of  the  genital  organs  is  arrested  and  a 
condition  of  infantilism  prevails.     (See  also  Addenda  on  p.  400.) 

By  transplanting  a  portion  of  the  thyroid  to  other  parts  of  the  body  serious 
results  of  excision  may  be  obviated.  A  certain  amount  of  the  gland  is  necessary 
to  produce  proper  metabolism:  the  amovuit  necessary  varies  greatly  with  dif- 
ferent individuals.  The  thyroid  stinuilates  the  elimination  of  nitrogen.  liaumann 
has  proved  that  pure  iodine  is  i)resent  in  the  thyroid  as  an  organic  comliination. 
iodothyrin,  and  this  preparation  can  now  be  obtained  mixed  with  milk  sugar 
and  is  given  instead  of  thyroid  gland  tissue  when  such  treatment  is  inilicated. 

The  fiuiction  of  the  thyroid,  however,  is  still  a  much  (lisjjuted  question: 
some  look  upon  it  as  having  an  antitoxic  effect.  Blum  found  that  ninety-six  per 
cent  of  the  dogs  from  which  he  had  removed  the  thyroid  died  when  fed  on  meat, 
but  only  sixty  per  cent  died  when  they  were  fed  on  milk.  Dogs  which  were  going 
on  well  with  a  milk  diet,  when  fed  on  meat  devcldped  symptoms  of  athyreosis, 
and  hence  it  is  supposed  that  substances  formetl  by  meat  in  the  gastro-inteslnnal 
tract  are  neutralized  by  the  normal  thyroid.  On  the  other  hand,  Oswalil  says 
that  young  calves  have  no  iodine  in  their  thyroids,  and  hence  cow's  milk  con- 
tains thyroidin,  which  would  explain  the  different  effects  of  a  meat  and  a  milk 
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(lift.    Sonic  liold  tliat  the  thyroid  is  a  secretory  or^an  wiiicii  is  necessary  for  the 
nietaholisni  and  for  tlie  nourislunt'nt  of  the  system.     (,Richard.'<on.) 

Diseases. 


Goitre.  — Synonyms:  Erencii.  (loltre;  German.  Kropf;  Italian.  (!ozzo:  luijj- 
lish,  WVn  or  Derbyshire  Neck,  iironchocele. 

.\ltiiou>ih  the  term  "goitre"  was  first  applied  to  the  enlargement  of  any 
organ,  of  late  years  its  nse  has  l)een  confiaeil  to  enlargement  of  the  thyroid. 
Goitre  cr  hronchocele  occurs  endemically,  epidemically,  and  as  a  sporadic 
disease.  It  is  a  \vell-kno\vn  fact  that  goitre  occurs  more  frequently  in  some 
regions  than  in  others,  and  it  is  always  present  in  some  places,  even  the  animals 
being  affected.  When  it  is  endemic  then  cretinism  is  sure  to  e.xist.  It  is  endemic 
in  certain  ])laces  in  nearly  every  covmtry  in  the  world.  In  North  America  it  is 
verj'  coninidii  in  I'rench  Canada,  Ilmlsdn's  Hay.  the  New  England  States,  and 
Mexico. 

It  is  now  the  commonly  received  opinion  that  the  drinking  water  is  the  cause 
of  goitre.  Watei"s  from  definite  geological  formations  cause  it,  according  to 
some  (Bircher),  and  micro-organisms  introduced  with  th  ■  drinking  water, 
according  to  others  (Luecke).     Drinking  from  cert:iin  wells  (Kropfbrunnen).  in 

some  districts  in  Germany,  is  known  to 
produce  goitre,  and  to  avoid  military 
service  it  is  the  hai)it  of  men  to  drink 
constantly  from  these  wells  and  acquire 
a  goitre.  In  districts  where  goitre 
abounds  instances  arc  known  where, 
when  the  water  sujiply  was  changed 
and  was  obtained  from  a  non-goitrous 
district,  tlu'  percentage  of  goitrous 
children  fell  from  fifty-nine  to  eleven 
l)er  cent  in  ten  years. 

Lustig  and  Carle  experimented  with 
a  horse  and  i)roduced  goitre  by  giving 
it  water  from  an  infected  well:  then 
later,  when  it  was  given  ordinary  water, 
the  lobe  returned  to  its  normal  size. 

Bacteriological  examination  of  water 
has,   so  far,   not   been   rich  in  results. 

Fig.  2.54.— Lateral  Displacement  of  tlie  Trachea       Goitfe  is  nO  doubt    ]5roduCed    bv  a  8])e- 
bv  a  Large  Goitre.      (From   Demme.)  ,  .  ,  ,  .  .       ", 

cific  organism,  but  this  organism  has  yet 
to  bo  found.  No  doubt,  some  individuals  are  more  dis])osed  to  give  it  lodgment 
and  encouragement  than  are  others. 

Most  goitres  are  acquired,  though  some  are  congenital,  but  on!\-  in  localities 
where  the  disease  is  endemic:  in  these  cases  the  thymus  is  also  enlarged  at 
the  same  time. 
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Goitre  is  far  more  eoiniiion  in  females  than  in  males,  and  it  usually  first 
apiiears  about  the  [leriod  of  puberty.  \\'fien  a  number  of  cases  occur  in  a  region 
where  goitre  is  endemic,  the  disease  is  said  to  be  epidemic.  Sjjoradic  goitre  is 
quite  different  from  the  endemic  form;  it  occurs  chiefly  in  young  chlorotie  girls 
and  may  have  something  to  do  with  menstruation.  Goitre  tends  to  enlarge 
during  menstruation  and  pregnancy,  and  it  is  said  that  sexual  e.xcitement  ]mt>- 
duces  temporary  enlargement  of  the  thyroid:  it  is  also  claimed  that  defloration 
is  always  accompanied  by  enlargement  of  the  liiyroid  (Pratt)  and  that  a  woman's 
neck  is  always  larger  immediately  after  marriage:  this  enlargement  being  lield 
by  some  Eastern  nations  to  be  a  proof  of  virginity. 

During  febrile  diseases  goitre  may  diminish  in  size,  and  Lueeke  states  that, 
where  there  is  a  marked  diminution  in  the  size  of  the  goitre,  with  emaciation, 
then  iodine  has  been  u.sed  secretly  in  large  cjuantities.  Goitiv  may  increase 
suddenly,  or  grow  .slowly,  or  remain  stationary,  and  may  even  diminish  antl 
disappear. 

The  enlargement  of  the  thyroid  may  be  bilateral,  unilateral,  median,  or 
limited  to  a  portion  of  the  gland.  In  some  cases  the  enlargement,  though  quite 
imperceptible,  owing  to  the  fact  that  it  is  confined  behind  the  stermun,  may 
cause  great  distress:  in  other  cases  the  tumor  is  quite  free  and  is  called  a  "  wan- 
dering goitre."  It  may  extend  as  high  as  the  submaxillary  region  or  as  low  as 
the  arch  of  the  aorta.  The  gland  usually  moves  with  respiration.  Goitre  may 
grow  to  inmiense  size,  being  in  some  cases  larger  than 
the  patient's  head,  and  may  hang  down  well  over  the 
chest.  AVhere  one  lobe  alone  is  affected  it  is  usually 
the  right. 

Diagnosis,  and  the  Effects  Prodvced  bv  Press- 
ure OF  .\N  Enl.\rged  Thyroid. — The  diagnosis  of 
goitre  is  not  usually  a  matter  of  great  difficulty,  and 
it  is  only  in  anomalous  cases  that  any  doubt  may  exist. 
The  facts  that  the  tumor  is  situated  in  front  of  the 
trachea  and  on  the  sides  of  the  larynx,  and  that  on 
swallowing  it  moves  with  the  larynx,  are  iniiiortant 
and  significant:  yet  the  writer  has  known  of  cases  in 
which  the  swelling  was  mistaken  for  sarcoma,  anevi- 
rysm,  etc.  The  usual  trouble  caused  by  a  growing 
goitre,  otiier  than  that  existing  in  Graves'  or  Base- 
dow's disea.se.  is.  first,  breathlessness  on  exertion,  due 
pos.sibly  to  jM-essure  on  the  trachea:  and  this  sup])osi- 
tion  can  be  confirmed  or  contradicted  by  laryngosco])ic  examination.  The 
trachea  may  be  compressed  laterally  (Fig.  2.U)  or  antero-posteriorly :  if  bilat- 
erally, the  trachea  assumes  a  knife-like  shape  (Fig.  2.35):  if  antero-posteriorly. 
it  ajjpeai-s  of  ribbon  shape.  In  other  cases  there  may  be  a  circular  constriction 
of  the  trachea  (Figs.  2o(i  and  257) ;  in  such  a  case  the  gland  would  of  coui-se 
surround  the  trachea.  The  trachea  may  be  pushed  to  one  side  or  the  other, 
carrving  the  lar\-n\  with  it. 


Vic.  _."/.j.  Uil.itrral  ("oni- 
prpssiou  of  till'  Trachea. 
(From  Demiiie.) 
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Apiiii,  till'  trachea  may  undergo  (Ic^i'iicration  and  snftcniiif;,  and  lio.se 
declares  that  kiiikins;'  of  a  .-(iftcned  trachea  may  he  the  cause  of  sudilen 
death. 

In  carcinoma  of  the  thyroid  there  may  he  intiltratio:;,  not  only  of  the  trachea 
but  also  of  the  a'.-ioi)hagus.  Pressure  on  the  lesophaj^us  is  not  uncommon,  and 
causes  difficulty  in  swallowing,  but  is  not  as  dangerous  as  when  the  goitre  presses 
on  the  trachea.  In  some  cases  the  tumor  pushes  itself  out  between  the  (i^so- 
phagus  and  the  trachea  and  thus  causes  a  displacement  of  the  gullet.  In  one  of 
the  writer's  cases — that  of  an  immense  left-sid(*d  goitre  in  a  woman  aged  si.xty- 


FiG.  2.50. — Ca.«e  of  Circular  (loitro.  (Cystico-colloid  goitre,  wntli  struma  Gravesiana  colloides.) 
(Montreal  General  Hospital.)  The  i>atient,  agetl  sixteen,  manifested  tachycardia  and  nervousness, 
with  dyspnnca ;   there  wxs  no  exophthalmos.      Removal  of  the  entire  gland;   recovery. 


two — the  only  symptom  was  difficulty  in  swallowing,  and  at  the  operation  it 
was  found  that  the  (esophagus  was  pushed  outward,  passing  downward  to  the 
left  of  the  tumor,  antl  was  much  elongated  and  stretched  in  the  process.  This 
was  a  case  of  retro-tracheal  goitre.     (Figs.  260  and  26").) 

Constriction  of  the  gullet  is  most  likely  to  occur  in  cases  of  inflammation  of 
the  goitre  or  in  malignant  disease  of  the  gland.  Displacement  of  the  arteries 
is  very  common,  and  they  may  be  much  enlarged.  The  veins  are.  as  a  rule, 
much  distended,  owing  to  obstruction  to  the  flow  of  venous  blood  to  the  heart. 
(Figs.  258  and  259.)  The  goitre  may  affect  the  recurrent  laryngeal  nerves, 
causing  paresis  by  pressure.     If  the  pressure  be  long  continued,  atrophy  may 


SUKCICAL   DLSEA.SErf   OF   Till']   THYRUID  AND   THYMUS.     301 

take  \)\iux'.  The  norvo  may,  accordinji  to  W'oolflcr,  become  in  some  cases  ad- 
herent to  the  capsule  and  much  thickened. 

Sy.mpto.m.s. — A  goitre  may  exist  in  an  individual  and  yet  ix-  unnoticed  until 
the  patient's  attention  is  drawn  to  it  hy  the  fact  that  the  collar  band  is  fretting 
too  tight  or  by  noticing  a  fulness  in  the  neck  while  looking  at  herself  in  the  glass. 
Many  patients  have  had  their  attention  drawn  to  the  increased  size  of  the  neck 
Ijy  their  friends. 

Symptoms  Resultinij  from  PreH>ture  on  the  Trachea. — W'iicn  going  ui>stairs.  or 
walking  quickly,  the  ijatient  notices  a  great  shortne.-<s  of  breath,  and  when  the 
slightest  cold  is  contracted  there  is  difficulty  in  breathing.     Again,  whenever 


-Photograph  of    tlic  Same  Patient    (Fig.   2.56\  a  Week  after  the  Operation.      (Montreal 
General  Hospital.) 


any  exertion,  such  as  carrying  weights,  rapid  walking,  stooping,  etc.,  is  made, 
stridor  is  developed.  With  inspiration  tiu  iv  often  is  whistling.  Some  patients 
often  have  severe  attacks  of  suffocation,  wliiic  othei-s,  even  with  very  large 
goitres,  manifest  vciy  few  symi)toms,  not  even  stritlor  to  any  marked  degree. 
Sudden  attacks  of  dyspno-a  may  occur  from  very  simi)le  causes,  such  as  swallow- 
ing food  the  wrong  way.  a  slight  catarrh,  etc.  Such  a  cause  may  produce  ledema 
of  the  glottis  and  thus  suddenly  terminate  the  life  of  the  patient. 

Symptoms  Resulting  from  Pressure  on  the  Nerves.— The  dysima^a  may  »je 
caused  by  paralysis  of  the  recurrent  laryngeal  nerve,  and  may  come  on  (|Uite 
suddenlv  from  slight  increase  of  the  tumor  due  to  hemorrhage  into  its  substance 
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or  to  suililcii  (•<iufj;('stinii.     Tlic  al)ilui'tor  muscles  arc  first  iianilyzctl  — striunic 
asthma  is  the  name  given  to  such  cases. 

On  iarvnj;osc(ij)ic  examination  it  is  (|uilc  common  tn  find  paralysis  of  one 
vocal  cord:  rarely  arc  holh  paralyzcil.  When  one  cord  is  paralyzed  it  is  com- 
jiensated  for  hy  the  cord  of  the  other  side  moving  over  to  the  affected  side,  and 
vt'ry  liltlc  chauiic  will  he  noticed  in  the  voice,  except  that  the  patient  tires  easily 
on  talking.  When  hoth  cord-  aiv  jiaralyzcd  the  patient  is  voiceless  and  is  com- 
fortable only  when  ])erfectl\-  ipiiit. 

Paralysis  of  the  abductor  muscles  is  a  most  serious  condition  and  causes 
severe  attacks  of  dyspn<ea.     I'lxpiration   is  quii't,   but   inspiration  is  difficult 

owing  to  the  aspiration  of  the 
cords.  In  one  case  operated 
on  by  the  writer,  where  there 
was  paralysis  of  the  left  cord, 
a  portion  of  the  right  nerve 
was  accidentally  seized  during 
a  spurt  of  bleeding  antl  im- 
mediati'ly  iiis|)iration  was 
whistling  and  \'ery  diliicult, 
while  expiration  was  easy. 
Tracheotomy  had  to  be  per- 
formc-d.  The  tube  was  rc- 
mo\"ed  in  a  week,  and  at  the 
end  of  two  weeks  the  patient 
was  discharged  with  as  good 
a  ^•oicc  as  before  operation. 
It  is  not  uncommon,  in  large 
goitres,  to  see  the  cords  act- 
ing sluggishly,  and  in  other 
cases  a  more  pronounced  de- 
gree of  paresis,  which  disa|)- 
pears  on  removal  of  the  luinor. 
^^'hen  one  cord  is  paralyzed  it 
is  usually  the  one  opposite  to 
the  side  on  which  the  thyroid  tumor  is  largest.  If  the  paralysis  is  due  to  press- 
ure only  anil  no  atrophy  of  the  nerve  has  taken  place,  the  function  of  the 
nerve  is  completely  or  partially  restored  after  operation.  In  some  cases  the 
pressure  produces  merely  irritation  of  the  nerve;  this  is  the  cau.se  of  spasmodic 
fits  of  coughing,  especially  when  the  jjatient  undertakes  any  unusual  exertion. 
The  vagus  is  rarely  affectetl,  and  when  this  occui-s  there  is  said  to  be  slowing 
of  respiration.  (Bruberger,  Pinner.)  The  sympathetic  is  occasionally  involved. 
Irritation  causes  dilatation  of  the  iiupil  and  ]jaraly.sis  contraction  and  narrow- 
ing of  the  palpebral  slit.  The  writer  has  never  seen  the  hypoglossal  affected, 
though  cases  are  re]xjrted. 

The  severest  sym])toms  are  not  always  comiected  with  the  largest  goitres. 


witli  lOrilarcfd  Tl.yroid. 
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Some  very  large  pendulous  goitres  give  no  trouble,  except  from  their  size  and 
weight,  whilst  others,  quite  small,  situated  deeply  Ix'ueath  the  sternum  or 
behind  the  pharynx,  cause  much  trouljle.  Circular  goitres  also,  as  well  as  the 
retrosternal  variety,  even  those  which  are  quite  small,  are,  when  suddenly 
enlarged  by  hemorrhage  or  by  inflammation,  the  cause  of  severe  symjrtoms. 
Woelfler  gives  the  sj'mptoms  as  follows:  pain  on  swallowing,  arrest  of  solid  and 


Fio.  250. — Pliotograph  of  a  Patii-nt   in 


thi'Ciditn-  (':i\ls,.,l  Vonou>  <  llistruc-lii.n 


(Original.) 


semisolid  food  so  that  only  liquids  can  lie  taken,  i\nd,  in  some  cases,  the 
arrest  of  swallowing  altogether. 

Circulatory  Disturbances. — Circulatory  disturl)aiices  are  not  uncommon. 
They  may  be  due  to  obstructed  breathing  or  to  direct  pressure  on  the  lilood- 
vessels.  Dilatation  of  the  veins  of  the  neck  over  the  tumor,  and  even  on  the 
chest  below  the  tumor,  is  seen.  These  veins  may  become  tortuous  and  varicose, 
anc:  may  reach  a  large  size. 

In  many  cases  simple  goitre  may  d('\cl(>p  into  Graves'  or  Basedow's  disease, 
for  in  many  cases  there  are  all  the  symptoms  of  this  disease  except  the  ex- 
oiihthalmos.     (Figs.  2(51  and  262.)     Tachycardia  is  a  very  conunon  symptom, 


3(14  AMERICAN   rilACTlCE   OF   SL'Ueii:!! Y. 

and  so  also  arc  dyspiioia,  attacks  of  palpitation  ami  hrcathlcssncss,  tromor,  and 
emaciation.  In  fact,  any  simple  goitre  may  eventually  develop  into  (iraves' 
disease.  Tachycardia  may  be  produced  by  difficulties  in  breathing.  Oljst ruc- 
tion to  respiration  causes  increased  pressure  (;n  the  veins,  especially  the  jugular, 
and  this  is  followed  first  by  dilatation  of  the  right  aiu-iclc  and  then  by  dilatation 
and  hyperti-ophy  of  the  right  ventricle.  (Ho.se.  W'oclfler.)  .\s  tlu^  obstructiini 
to  the  flow  of  blood  increases,  cyanosis  becomes  more  marked.  This  may  be 
produced  by  pressure  on  the  veins  or  the  cardiac  nerves,  and  may  be  followed 


Fig.  260. — Large  Cystico-Colloid  Growtli  of  the  Left  Lobe  of  the  Thyroid,  Growing  Bptwecn  tlie 
Trachea  aiul  the  Gusophagu.s,  the  Latter  beinj;  External  to  tlic  Tumor.      (Original,  i 

by  (edema  of  the  mouth  and  even  of  the  upper  extremity.  Palpitation,  ir- 
regular pulse,  and  fainting  attacks  may  en.sue,  and  the  end  may  come  suddenly. 

The  consistence  of  goitre  varies  greatly  in  the  same  case.  In  the  adeno- 
matous form  the  goitre  is  u.sually  soft  and  doughy.  Some  goitres  are  very 
hard,  and  if  a  cyst  forming  a  part  of  the  tumor  be  very  full  of  fluid  it  may 
convey  the  impression  that  the  goitre  is  of  the  hard  variety.  Old  goitres  may 
be  very  hard  and  may  have  a  calcareous  shell  about  th(>m. 

Complications. — There  may  be  severe  hemorrhages  into  cysits.    The  wiiter 
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has  known  tliis  to  occur  as  the  result  of  struiniufi  and  vomiting,  or  of  sea-sick iicss. 
The  cysts  themselves  may  rupture  and  blood  may  flow  into  neighboring  parts. 
Rupture  of  a  cyst  into  the  trachea  or  larynx  has  led  to  a  fatal  tennination  from 
suffocation.  Inflammation  of  tlic  thyroid  is  an  accident  which  mav  occur. 
Strumitifi  is  inflammation  of  an  already  enlarged  gland,  while  inflammation  of 
the  normal  thyroid  is  called  tliyroiditis.  These  inflannnations  may  occur  as  the 
result  of  typhoid  fever.  Of  course,  in  general  infection  the  thyroid  may  be 
affected  like  any  other  organ.      Inflammation  of  the  gland  may  end  in  resolu- 


KiG.  201. — Very   Larg^  Cystk-o-Colloid  Hoitre  in  wliich   Syin])toms 
mencing.     (Original.) 

Fig.  262. — Pliotograph  of  the  Same  Patient  (Fig.  261),  Sliowing  Sci 
in   Removing  tlu'  Tumor.      (Original.) 


resiih. 


(ir;i\'t's'  I-isease  were  (om- 
i)f   tiif    Incision    Kmployed 

early  o|)('ning 


tion,  alxscess,    or  gangrene.      Al^scess  is  tlie    i 
almost  invariahly  terminates  favorably. 

Abnormal  Goitres. — A  goitre  may  be  al)normally  movalile.  rising  aiul  falling 
noticeably  during  respiration,  and  sometimes  being  much  above,  at  other  times 
below,  the  ciiisternal  notch.  These  are  called  "floating  goitres."  "diver  goitres," 
etc.     Knchc!'  has  nanird  this  condition  •'thyroptosis." 

Circular  goitres  are  those  in  which  the  transverse  measurement  is  greater 
than  tlir  vertical.  The  two  upjjer  horns  may  project  upward  and  backward, 
so  that  they  almost  meet  and  surround  the  traeh(>a  and  (esophagus.  In  these 
cases  difficulty  in  swallowing,  as  well  as  diflnculty  in  s])eaking,  is  common. 

Should  the  cornua  grow  downward  as  well  as  upward,  then  we  have  a  tulnilar 
goitre. 
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A  goitre  may  lie  without  an  isthmus,  or  may  consist  cf  one  lobe  only. 

A  pyramidal  process,  extending  from  the  isthmus  or  from  one  lobe  to  the 
hyoid  bone,  is  not  uncommon.  The  writer  has  seen  one  case  where  the  gland 
surroimded  the  trachea  and  a'sophagus,  passing  between  the  latter  and  the 
vertebral  column.  In  this  case  the  arteries  were  anomalous,  and  on  the  left  side 
only  was  tlirrc  an  inferior  thyroid.  There  weic  accessoiy  thyroid  glamls  al)ove 
each  sii|>(Ti(ii'  cdrnii. 

Accessory  Thyroids. — .Vccessory  thyroids  are  not  uncomnmn.  Tliey  consist 
of  small  detached  portions  of  gland  usually  in  the  embryonic  stage,  and  may 
be  found  anywhere  from  the  base  of  the  tongue  to  the  arch  of  the  aorta.  They 
niav.  or  iiiav  not.  Ije  connected  with  the  main  gland  by  bands  of  fibrous  tissue. 


Ik.  JG:5.  Fig.   JW. 

Fius.  206  and  264. — Case  of  Conpcnital  Goitre;   j^kle  and  front  views.      (Autlior'.s  <a>c. , 

Inferior  accessory  thyroids,  which  are  intrathoracic,  always  develop  from  the 
isthmus.  Retroclavicular  and  posterior  accessory  thyroids  usually  devcli)i>  fnmi 
the  lateral  lobes.  The  intrathoracic  goitres  may  be  of  large  size  antl,  on  the 
side  where  one  of  these  accessory  goitres  exists,  the  normal  lateral  lobe  may  be 
absent.  No  doubt,  accessoiy  thyroids  in  the  line  of  the  thyro-glossal  duct  are 
derived  from  that  source. 

^huly  cases  of  thyroid  tumoi-s  at  the  base  of  the  tongue  are  reported:  they 
are  derived  from  the  pyramidal  process  or  the  lingual  duct.  Sometimes  they  arc 
of  large  size  and  their  removal  is  veiy  difficult:  hemorrhage  is  often  iM-ofu-se. 
If  pedunculated,  these  tumoi-s  may  be  removed  with  a  cauteiy.  The  diagnosis  of 
these  growth.s  is  veiy  obscure  and  they  may  be  mistaken  for  gummata.  E.  Paton, 
of  London,  reports  a  case  of  accessoiy  thyroid  gland  in  the  floor  of  the  mouth. 

Thyroid  tissue  has  been  found  within  the  trachea  at  its  junction  with  the 
larynx — a  very  rare  condition.  A  goitre  has  been  occasionally  found  between 
the  oesophagus  and  the  vertebral  column.     Difficulty  in  swallowing  is  a  jirom- 
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incnt  syniiitoiii  in  sucli  ciiscs.     F.ciicath  (lie  skin  of  tlic  chest  have  been  found 
cysts  whicli  (•(uninunicatc  with  cystic  y;oitn's. 

The  most  conunon  .situation,  however,  for  acce.s.sory  thyroids,  is  in  the  neijjh- 
borhood  of  the  greater  comua  of  the  hyoid  bone.  When  the  thyroid  is  goitrous 
these  accessory  gland.s  are  veiy  likely  to  be  so  also,  and  ocoasionallv  tin  y  may 
enlarge  separately  and  jiro- 
ducc  tumoi's  of  cunsidcr- 
al)lc  size. 

Congenital  Goitre. 
Con^icnital  jioiti'e  is  not  un- 
common in  goitrous  districts 
and  occurs  sporadically  in 
other  ]ilaces.  It  may  be 
an  obstacle  to  normal  labor 
by  causing  extension  of 
the  head.  Pressure  on  the 
tumor  during  parturition 
has  caused  death  from 
asphyxia,  and  cases  have 
lieen  reported  where  the 
tumor  was  large  enough 
to  render  labor  ])ractically 
impossilile. 

Demme  (Gerhard's 
"Handbuch  der  Kinder- 
krankheiten,"  I^d.  III., 
1879)  has  reported  (142 
cases  of  goitre  in  infants 
and  children,  and  :)7  of 
these  occurred  before  the 
age  of  one  month  and  .")i) 
at  ages  vaiying  from  two  to  twelve  months.  In  .>]  cases  the  goitre  was  con- 
genital. It  is  more  freijuent  in  females,  and  sometimes  is  located  on  one  side 
only,  usually  the  right. 

Congenital  goitre  may  l)e  of  all  the  usual  forms,  but  generally  consists  of  a 
uniform  enlargement  of  the  whole  gland,  the  right  lobe  usually  being  larger  than 
the  left.  The  swelling  may  extend  from  the  lower  jaw  to  tlie  sternum.  .\  few- 
days  after  birth  the  tumor  decreases  spontaneously  and  lanly  remains  as  a  per- 
manent enlargement.  The  mother  may  lia\-e  enlargement  of  the  thyroid,  as 
in  the  case  illustrated.     (Figs.  263  and  'ini* 

This  case,  for  the  notes  of  which  I  am  in(lel)ted  to  Dr.  Little,  of  the  Montreal 
Maternity  Hosjiital,  occurred  in  a  male  infant,  and  was  the  cause  of  difficult 
labor.  For  some  days  after  birth  the  tumor  seemed  to  increa.se.  and  at  one 
time  tracheotomy  was  contemplated.  However,  after  a  week  the  swelling  began 
to  sul)side,  the  left  side  more  rapidly  than  the  right.  an<l  at  the  end  of  fourteen 


-Photograph  of  thp  Patient  Shown    hi   Fis.  20(1   Ti 
r)nys  after  Operation.      (OriKinal.) 


3(iS 


A.Mi;i;icA.\  piiACTK'i:  of  sri!(;i:nY 


day^  the  rijilU  Idlic  had  diiiiini^lic(|  hy  lialf  and  tlic  left  was  no  lari;cr  tliaii  a  bean. 
The  size  of  tlic  iiditrr  at  hirlli  was:  rii^lit  lulic  o,.")  cin.  Iirnad  and  .">  cm.  lonj;; 
loft,  3.2.")  cm.  liniad  ami   1  cm.  l<iii.u. 

From  tlu'  rapidity  with  wiiicli  tiic  tumor  dimini.^lu's  in  six.'  and  disappears. 
it  is  supposed  that  ihc  swcilinj;  is  chic  simply  to  an  acute  liyjx'ra'mia.  hut  it  is 
said  tiiat  in  some  cases  there  is  also  hypii-plasia.  with  increase  in  the  numher 
and  onlargcnient  of  the  follicles,  and  with  cyst  formation.  Tlu  thymus  in  these 
cases  is  also  enlarged. 


2GG.— Eiu-vstecl  Adenoma  of  tlie  Thvrui.l.      (Orifjiii:.!.! 


Classification  of  Goitres.— Tt  is  very  difficult  to  classify  the  various  forms 
of  benign  goitres.    The  following  classification  is  one  that  is  clinically  useful: — 

1.  Adenomata,  («)  simple,  (b)  fa-tal. 

2.  Cystico-colloid  goitres. 

3.  Cystic  goitres. 

4.  Hyperplastic  goitres. 
.5.  Vascular  goitres. 

1.  AdenoDinta. — (a)  .^imple  adenomata  are  the  most  common;  structurally 
they  rei)resent  merely  an  exaggeration  of  the  n<irmal  thyroid.  The  \-esicles  lilled 
with  colloid  are  larger  and  the  epithelium  is  Hat  or  cuhoidal.  Adenomata  are 
more  often  confined  to  one  lohe.  usually  the  right,  hut  sometimes  the  whole 
gland  is  involved.  The  adenoma  may  again  form  a  distinct  tumor  which  is  sur- 
rounded by  a  capsule.    The.se  tumors  may  be  multiple. 
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(6)  Fa'tal  adenomata  possess  a  structure  like  that  of  a  fcetal  tliyroid.  There 
are  few  vesicles  and  little  eolloid.  Tlie  cells  fill  up  the  vesicles  and  are  columnar 
in  cluuacler.  These  adenomata  are  usually  jjrovided  with  a  capsule  and  are 
(juite  distinct  from  the  rest  of  the  thyroid. 

L'.  ('j/sliro-CDlloid  Goitres. — This  form  may  be  rej^arded  as  a  degeneration  of 
the  foregoing.     .\  cyst  is  formed  in  an  adenoma  by  a  sudden  increase  of  the 
colloid  in  one  or  more  vesicles.    The  i)ressm-e  pushes  aside  tn'  ruptures  adjoining 
vesicles  and  cysts  are  the  result. 
The  tumor  is  formed  of   colloid 
growths  with  cysts.     (Fig.  2()().) 

3.  Cystic  Goitres. — Sometimes 
a  cyst  attains  a  large  size  and 
takes  uji  tlie  whole  (unmr. 
(Figs.  267  and  270.)  Some- 
times there  are  several  cysts. 
Their  contents  may  be  clear  or 
tinged  with  blood.  When  a  cyst 
suddenly  enlarges  this  is  prob- 
ably due  to  a  hemorrhage,  as  a 
result  of  which  the  sac  becomes 
filled  with  blood;  in  fact,  it 
sometimes  happens  that  the  cyst 
is  the  product  of  a  hemorrhage. 
These  goitres,  as  a  rule,  are  not 
vascular.  The  cyst  wall  may 
beccime  (juite  fibrous  ill  charac- 
ter, and.  if  it  lasts  many  years, 
lime  salts  are  deposited  in  it  and 
large  calcareous  plates  may  i)e 
formed.  Tlie  writer  has  occasion- 
ally seen  tile  whole  cyst  wall  coii- 
\'erted  into  a  single  calcareous 
mass. 

4.  Iltjperplnslir  (loilres. — This 
form  is  seen  in  cases  of  true  Graves'  disease.  There  is  a  great  development 
of  epithelium,  which  is  always  of  the  cylindrical  variety.  (Fig.  271.)  This 
e|)itheliuiii  sometimes  forms  papillary  excrescences  in  the  lumen  of  the  vesicles, 
which  latter  do  not  contain  colloid  material,  but  rather  a  clear  fluid.  (Kocher.) 
The  ghiiiil  is  very  vascular  and  there  is  great  ca|iillary  hypera-mia.  (Sections 
of  normal  infantile  and  adult  thyroids  are  shown  in  Figs.  2()S  and  2()9.') 

.').  Vascular  Goitres. — There  is  no  true  form  of  vascular  tumor  of  the  thyroid. 
Tn  the  cases  to  whic'h  the  term  "vascular  goitres"  is  aiijilied,  there  is  an  hyper- 
tropliv  of  all  the  I ilood- vessels;  the  whole  gland  is  swollen  and  therearea  thrill 
and  a  systolic  bruit.  The  tumor  is  soft.  It  is  really  an  early  stage  of  Graves' 
disease,  for  there  are  tachycardia  and  tremor  and  often  ocular  symptoms. 
vdl.  VI. — 21 


.  —  Simple  C.vstic  Tunio 
(Original.) 
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l\ucluT  says  tlicsc  arc  tlic  cases  which  can  \>r  treated  successfully  liy  the  inter- 
nal use  of  iodine  or  |ihos|iliales,  and   in   wliicii   a   radical  cure  liy  oin'ration  is 

parliculai'ly  faxcirahle. 

Acute  Inflammation  of 
the  Thyroid.  This  is  not, 
a  \'ei-y  common  affection. 
Tile  normal  th_\'roid  seems 
to  lia\'e  consideruhlc  power 
of  resistinji  infection.  In- 
tlammation  is  much  more 
frc(|uent  in  jioitrous  cases. 
Contusions,  wounds,  and 
congestion  due  to  preg- 
nancy, etc..  may  pi'cdisjiose 
to  such  inll;unm;ition.  In 
ni.-uiy  of  the  fe\-ers  and 
infect  i\'e  affections  the 
ij;l;ind  may  hecome  in- 
flaine(l;  in  fact,  whenever 
there  is  a  general  infection 
metastases  may  occur  in 
the  thyroid.  When  a  meta- 
static inflammation  ocour.s 

in  a   previously  normal   thyroid  this   proc(-ss,  as  already  stated  (page  364),  is 

called  Ihijroiditis:  and  when  it  occurs  in  a  goitre,  strumitis.    This  metastasis  may 

occur    in    typhoid,    scarlet 

fe\'ei'.       puerperal       fe\'er. 

pya'mia,  pneumonia.   \'ari- 

ola,     diphtiieria,     malaria. 

and  also  in  acute  articular 

rheumatism.    The  Bacillus 

coli    e\'en    h;is    heen    found 

in   ahscess  of  the  thyroid. 
The  symptoms  are  the 

usual  ones  of  inflammation 

— namely,    redness,    heat, 

swelling,  and  pain,     'i'hese 

are  often  very  acute,   and 

the  rapidity  of  the  swelling 

may      seriously      intei'fere 

with   res])iration    ami    de- 
glutition.     The  inilamma- 

tion     may     terminate    in 

resolution,    in    abscess,  or      ,.„„„<,.       ,  „        ,.,,,..,      • ,  •-.,,. 

'  .^  I'lo.  209. — Section  of  Normal  Adult    rliyroia,   magnifipd  about 

even  in  gangrene.      There  i.ooo diameters.    (Original.) 


2«,S.    -Section  of  Xornial  Infantile  Tliyrcml.  niaKnir.ed  about 
1, ()()()  diameters,      (Original.) 
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may  in  some  cases  be  great  infiltration,  rpaehinj;  as  high  as  the  floor  (if  the 
mouth.     In  some  eases,  again,  i)us  has  perforated  the  traehea  and  has  eaused 

death  by  suffoeation.  The 
oesophagus  ha.s  al.-^o  l>ecn 
perforated.  The  gangn^ 
nous  ea.-^es  are  uneonnuon, 
})ut  when  they  e.xist  the 
symptoms  of  sep.sis  are 
very  severe. 

In  acute  inflammation 
free  incision,  followed  by 
packing  of  the  wound,  is 
demanded.  If  pus  is  pres- 
ent it  should  alwaj's  bi; 
e\acuated.  Both  Kocher 
and  Eiselsberg  report  the 
occurrence  of  fatal  tetany  in 
cases  of  suijpuratioii  of  the 
tliyroidgland.  In  Kocher's 
ca.se  the  tetany  developed 
after  half  a  suppurat- 
ing th\i(iid  had  been  re- 
moved. In  these  cases,  no 
doubt,  there  was  destruction  of  the  i)arathyroids.  Cases  of  mv.\(edenia  and  cr(>- 
tinism  have  been  rejiorted  as  a  result  of  destructive  inflammation  of  the  thyroi\l. 

Infective  Inflamma- 
tions of  the  ThjToid. 
—  Tuberculosis. —  Tubercu- 
losis of  the  thj'roid  occui's 
most  frequently  in  gener- 
alized miliary  tubercu- 
losis. Chiari  found  miliaiy 
tul)ercles  in  the  thyroid 
in  si'Vrli  per  cent  of  tlie 
cases  of  general  miliary 
tuberculosis.  Tuberculous 
noilules  may  develop  in 
the  thyroid  and  produce 
symptoms  of  pressure, 
von  Hruns  reports  a  ease 
of  paralysis  of  tiie  recur- 
rent laryngeal  nerve  from 
this  cause.  Sometimes 
these  masses  may  be  mis- 
taken    for     true     goitre. 


Fig.  270.— Section  of  a  Cystif 
(Uameters 


rhyroid,  maglliricil  about  l.OIK) 
(Original.) 


>?' 


-Section  of  a  IiyjH»rpiastic  cioitre.  magnifiet. 
1,000  (liamcters.     (Original.) 
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Rojicr  ami  (ianiicr  say  that  sclerotic  chanfjcs  of  the  thyroid  arc  coiiiinon  in 
chr<inic  phthisis. 

Siji)liilis.  -in  the  early  stajics  of  syphilis  the  thyroid  .tiland  may  markedly 
increase  in  size  in  sympathy  with  the  other  glands,  but  it  rarely  remains  per- 
manently enlartied.  (lummatous  deposits  are  not  common  and  occur  chiefly 
in  children.  In  adults  ihey  may  urow  so  rapidly  that  the  suspicion  of  malig- 
nancy may  be  excited,  but  treatment  by  jiotassium  iodide  quickly  clears  up 
the  diagnosis.  The  wluile  gland  may  be  involved  and  cause  myxcrdema, 
which  yields  rapidly  to  antisyphilitic  treatment. 

Acliiioiiiycosis. — Actinomycosis  may  occur  through  metastasis  or  through 
extension  by  way  of  the  cervical  fascia.    Myxa'dema  has  been  caused  by  it. 

Echinococctis  Disease. — Echinococcus  disease  of  the  thyroid,  though  very 
rare,  occasionally  occurs.  As  the  cyst  enlarges,  difficulty  of  breathing  results. 
These  cases,  according  to  Henlc,  have  never  been  diagnosed  before  operation. 
Infection  takes  place  through  the  circulation  or  directly  through  a  wound. 
Free  incision  is  the  only  treatment.  Fatal  cases,  due  to  the  perforation  of  the 
trachea  when  the  cyst  was  comparatively  small,  have  been  recorded.  These 
cases  may  be  confounded  with  those  of  cystic  goitre,  but,  even  when  small,  the 
tumor  may  give  rise  to  symptoms,  while  in  goitre  this  does  not  usually  occur. 
If,  when  the  cyst  is  tapiped,  a  limi)id  colorless  fluid  is  evacuated,  our  sus])icions 
may  lie  aroused,  and,  if  booklets  are  found,  diagnosis  will  be  assured.  Hut 
cysts  of  the  thyroid  are  now  rarely  tai)ped  or  aspirated,  enucleation  being  the 
more  common  method  of  removal. 

Benign  Tumors  of  the  Th5Toi(i.  —These  are  rare,  if  we  exclude  the  adenomata 
seen  in  goitre.  Fibi-omata  and  li|)omata,  though  rare,  have  been  noticed  in 
the  thyi-did. 

Malignant  Tumors  of  the  Thyroid.  -.Malignant  disease  of  the  thyroid  is 
not  a  very  uncommon  affection  in  goitrous  districts,  for  malignant  disease  is 
more  likely  to  attack  goitrous  than  normal  thyroids.  (Fig.  272.)  In  an  experience 
of  twenty  years  the  writer  has  seen  perhaps  a  dozen  malignant  tumors  of  the 
thyroid  and  has  operated  on  seven. 

Sarcoma. — Sarcoma  of  the  thyi'oid  is  less  connnon  than  carcinoma.  In  7, 7110 
auto])sies  Chiari,  of  Prague,  found  11  cancers  and  5  sarcomata  of  the  thyi'oid, 
whereas  Limacher,  of  Berne  (a  goitrous  district),  found,  in  7,4()1  auto]'sies, 
44  carcinomata  and  38  sarcomata.  Tanchon  found,  among  9,118  cases  of  cancer, 
only  8  in  the  thyroid.  It  is  often  very  difficult  to  determine,  from  an  histological 
examination,  whether  the  case  is  one  of  cancer  or  one  of  sarcoma  of  the  thyroid, 
nuich  more  difficult  than  when  these  diseases  occur  in  other  parts  of  the  body. 

Sarcoma  grows  more  rapidly  than  carcinoma,  and  is  seen  more  often  in  yotmg 
individuals.  It  is  rare  that  a  jiatient  with  sarcoma  lives  more  than  a  year. 
Death  is  commonly  due  to  infiltration  and  subsetjuent  compression  of  the  trachea 
and  oesophagus.  The  gro\\i;h  of  a  sarcoma  is  ver>'  rapid.  The  right  lobe  is  the 
one  usually  affected.  Operation  is  successful  onh-  in  ^•ery  early  cases  where 
the  surrounding  parts  have  not  been  involved.  In  all  cases  sarcoma  is  extremely 
malignant.    Morf  reports  that    in   forty-fi\-e  i>er  cent  of  the  cases  metastases 
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were  present.     The   ccrvicnl    lyinph    ihkIcs  seem  to  he   inviil\-c(l   as  early  as 
in  cancer. 

Carcinoma. — .\s  i.s  the  ease  in  other  parts  of  the  body,  caiieer  of  the  thvrf)id 
usually  develops  in  persons  past  middle  life.     (Fig.  273.)    The,  form  comnionly 


Fio.  272. — Malignant  Disease  of  the  Thyroid,  Presenting  Itself  a-s  a  Tumor  in  the  Anterior  Left 
Lateral  .\spect  of  the  Xeck.      Recurrence  in  the  lung  eight  months  after  the  removal  of  the  (irimary 

tumor.      (.Vutlior's  Case.) 

seen  is  that  of  adeno-carcinonia  or  alveolar  eareinoiiia.  E]>ithelioina  is  rare, 
as  is  scirrhus. 

Carcinoma  of  the  thyroid  often  commene(\s  as  a  small  notlule  which  gradually 
increases  in  size:   or  it  may  involve  one  lol)e,  or  the  whole  ghuul. 

Symptoms  .vxd  ('oiuse  of  thk  Disi:.\sk. — Pain  is  an  early  symptom  of 
malignant  disease  of  the  thyroid,  and  the  growth  rajiidly  infiltrates  the  ti.-^sues, 
th(^  lower  cervical  lymph  nodes  being  early  involved.  Difficulty  in  swallowing 
aiul  l)reathing  soon  appears,  and  the  increasing  pressure  on  the  veins  causes 
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u'driiui  and  later  lliroinlidsis.  Tlic  iuNulvriiR'nt  uf  the  iutxcs  may  cause  neu- 
ralgia. The  capsule  is  involved  early  and  soon  afteiward  the  infiltration  tends 
to  produce  fixation  of  the  tumor.  The  trachea  may  he  pei-forated  at  a  ])oint 
two  or  three  inches  helow   the  ci-iciiii|. 

The  (luralii>n  of  cancir  of  the  thyroid  varies  much,  some  cancers  fjirowing 
verv   rapidly,   while  others  take  years  before  the  fatal  ending  arrives.     The 


Fig.  273. — Carcinoma  of  tlie  Thyroiil;  reciirrcnrp  in  luiif;  witliin  a  year  after  removal.       (Original.) 

rapidly  growini;  ones  kill  by  infiltration,  lieiiiorrhagc,  suppuration,  etc.  Metas- 
tases are  connuon  and  are  histologically  much  the  same  as  the  original  tumor, 
though  sometimes  these  metastases  look  like  normal  thyroid  glands.  Some  of 
the  metastases  have  been  removed  and  this  removal  has  been  followed  by  tetany. 
It  is  ])ossible  that  the  parathyroids  have  been  involved  in  this  metastasis,  and 
have  thus,  when  they  were  removed,  produced  post-operative  tetany.  Metas- 
tases have  been  reported  in  the  frontal  bone,  lower  jaw,  lungs,  etc.  The  idea 
of  Cohnheim  that  iienign  adenomata  may  form  metastases  has  been  disproved 
by  von  Recklinghausen,  who  claims  that,  in  the.se  cases  associated  with  metas- 
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tascs,  the  disease  is  always  malignant .  Blciod^roud's  ic'coinmendation,  that  every 
asymmetrical  enlargement  (jf  tlir  ihyioid  in  individuals  over  thirty  should  be 
removed,  seems  to  me  to  be  cxcclliiit.  'I'hc  adoption  of  the  plan  would  lead  to 
(lie  removal  of  earcinomata  of  the  lliyroid  at  periods  wiicn  clinieally  they  cannot 
be  differentiated  from  cysts  or  adenomata.  Kocher  has  oi).served — and  the 
writer  can  substantiate  his  statement — that,  if  a  patient  has  suffered  from  a 
simple  fjoitre  for  many  years,  a  sudden  enlarjiement  may  indicate  the  possii)ility 
of  malignant  disease,  and  he  advises  that,  in  such  a  case,  ()])eration  should  lie 
immediately  undertaken. 

TKK.vr.\iK.\T. — Early  and  complete  ivnioval  is  tlie  only  treatment.  When 
infiltration  has  taken  place,  treatment  is  of  little  avail.  Should  the  capsule 
not  l)e  involved,  the  results  may  be  good.  In  only  one  case  has  the  writer  seen 
a  cure,  and  this  was  in  a  i>atient  with  ;i  slow-growing  scirrhus  nf  the  tliymid. 
The  case  was  ojierated  on  three  times.  The  last  time  most  of  the  structures  on 
the  right  side  of  the  neck  were  reimived,  viz.,  the  sterno-ma.stoid  muscle,  the 
jugular  vein,  and  the  vagus  nerve.  The  i)atient  has  now  remained  well  for  six 
and  one-half  years  (1909).  .\fter  the  second  o])eration,  howevei',  she  developed 
myx(edema,  and  in  consecjuence  she  now  has  to  be  constantly  fed  with  thyroid. 
There  never  was  any  suspicion  of  tetany  in  this  case. 

Exophthalmic  Goitre. — Synow.ms:  Parry's  di.sease.  1S2.");  (Iraves'  disease, 
lS:i");  Basedow's  Disease,  1840;  Morbo  di  Flajani. 

The  treatment  of  this  affection  by  ojjeration  on  the  thyroid  is  a  compara- 
ti\ely  recent  procedure  and  its  usefulness  as  a  means  of  relieving  this  .serious 
disease  is  not  yet  conceded  by  all.  In  many  cases  oi)eration  is  contra-indi- 
cated, but  in  others  operati\-e  measures  result  in  comi)leti'  cure  or  great  im- 
prox'emcnt . 

Tillaux  and  Ilehn  first  successfully  treated  (iraves'  <lisease  by  operation 
and  this  has  been  developed  later  by  von  Mikulicz,  Kroenlein,  Trendelenburg, 
Wolf,  and,  more  especially,  by  Kocher,  of  Heme. 

If  one  believes  the  theory  of  Moebius,  who  holds  that  this  disease  is  due 
to  excessive  secretion  and  absorption  of  thyroid  fluid,  then  remo\al  of  a  large 
part  of  the  thyroid  by  operation  is  a  most  logical  ]jrocedure.  It  is  said  that, 
in  some  ten  ]ier  cent  of  cases  of  exophthalmic  goitre,  there  is  no  enlargement 
of  the  thyroid,  and  that,  in  many  cases,  it  is  not  marked  or  constitutes  only 
a  late  symptom.  The  author  has  found,  in  operating.  I  hat  what  seemed  to 
be  a  very  small  thyroid,  in  a  patient  who  presented  other  well-marked  evidences 
of  Graves'  disease,  was  in  reality  of  large  size,  most  of  the  growth  b(>ing  be- 
low the  eiiisternal  notch.  Kocher  states,  in  his  lectures  on  ""The  Pathology  of 
the  Thyroid  Gland."  given  before  the  Medical  Society  of  London,  19(K),  that 
he  has  never  .seen  a  .severe  case  of  this  di.sease  without  an  alteration  in 
the  thyroid.     (See  Figs.  274  and  275.)     (See  also  .\ddenda  on  p.  400.) 

Ivri()i/)r,Y. — Graves'  disease  is  much  more  common  in  women  than  in  men 
and  occurs  usually  between  the  twentieth  and  thirtieth  yeai-s.  It  is  often 
preceded  by  worry,  fright,  some  severe  nervous  shock,  or  great  depression. 
Many  hold  that  it  is  a  nervous  disease,  while  others  (Horsley,  Moebius,  et  al.) 
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hyi)cracti\-ity  and  liy|)i'rs('i'r('ti()n  of  tla'  thy- 
Inccd  artilifially  by  feeding  a  pcr- 
(if  tiiis  disciiHe  there  is  a  greatly 
enlarged  tliynius.  and  tlie  writer, 
in  one  fatal  ease,  saw  very  much 
enlarged  adrenals  as  well. 

Symptoms. — Two'  forms  of 
exoiihthalmie  goitre  are  seen,  the 
acute  and  tiie  chronic. 

Tlie  acute  form,  where  deatii 
ensues  in  a  short  time,  is  not 
suitaliie  for  operation. 

The  chronic  form  is  of  two 
idnds:  (1)  A\'here  the  enlarge- 
ment of  the  thyroid  does  not 
]  (recede  symptoms  characteristic 
of  tlie  disease,  liut  eiilargt's  con- 
eomitantly  with  tlie  development 
of  the  disease.  In  this  form  the 
symptoms  are  more  exaggerated 
and  exoyjhthalmos  is  more  con- 
stant ;  operation  also  in  this  class 
of  cases  is  much  more  dangerous. 
1 2)  ^^^lere  for  months  and  even 
years  a  gradual  enlargement  of 
the  thyroid  precedes  the  symp- 
toms of  the  disease.  In  these 
cases  the  sym]iloins  are  usually  le.ss  severe,  and  operation  is  a  niucii  sai'er 
undertaking.     Koclier  calls  this  ''struma  Gravesiana  eolloides." 

The  chief  symptoms  in  the  chronic  foi'iii  are:  tachycardia,  tremor,  ema- 
ciation, and  excessive  nervousness,  with  enlarged  Ih.yroid,  which  is  soft  and 
vascular  in  the  early  stages.  Exophthalmos  is  not  so  constant  a  symptom 
as  the  foregoing.  In  the  early  stages  there  is  often  rapid  swelUng  of  the  thy- 
roid, with  dilatation  of  the  vessels  and  a  bruit  or  thrill.  There  are  several  signs 
present  even  when  there  is  no  exophthalmos: — (i)  Graefe's  sign — that  is,  when  the 
eyeball  moves  downward  the  upper  lid  does  not  follow,  as  it  does  in  health; 
(ii)  Moebius'  sign,  a  lack  of  convergence  of  the  two  eyes  without  diplopia;  (iii) 
Stellwag's  sign,  a  widening  of  the  palpebral  fissure;  (iv)  Kocher's  sign  (an  early 
sign),  viz.,  "sudden  retraction  of  the  upper  lid  when  the  patient  is  made  to  look 
steadily  at  you  or  to  look  upward  suddenly,"  Later,  other  symptoms  develop, 
such  as  anaemia,  emaciation,  slight  fever,  sweatings,  attacks  of  vomiting  and 
diarrhoea,  nervous  symptoms,  muscular  weakness,  irritable  temper,  change  of 
disposition  and  even  acute  mania,  alteration  of  the  skin,  such  as  pigmentation, 
leucoderma,  dermography,  a'dema,  etc..  etc.  Myxtrdema  is  sometimes  a  late 
symptom,  due  probably  to  the  colloid  changes  in  the  gland. 


Fig.  274. — Typical  Case  of  IvMiphthalraic 
(Original.) 


SURGICAL   DISEASES  OF  THE  THYROID  AND  THYMUS.     377 


The  disease  usually  lasts  for  several  yeai-s.    About  thirteen  per  cent  die.    A 
certain  nuinl)erget  well,  but  it  is  rare  that  a  well-developed  case  is  curerl  spon- 
taneously.    In  many  cases  the  nei<rhl)orin<::  lymph  nodes  are  much   enlarged 
from   which  fact  it   is  in- 
ferred that  the  secretion  of 
the  thyroid  is  greater  and 
that  the  lymph  nodes  arc 
subjected  to  a  correspond- 
ingly increased  degree  of  ir- 
ritation, with  more  lymph 
jiassing  through   the  vasa 
afferentia. 

Trf..\t.mext.  —  Kocher 
holds,  and  many  surgeons 
agree  with  him,  that  by 
taking  away  the  diseased 
thyroid  we  can  absolutely 
cure  Graves'  disease  ex- 
ccjit  in  those  cases  in 
which  secondary  changes 
have  taken  jjlaec  in  the 
fatty  tissues  of  the  orbit, 
in  the  cardiac  muscle, 
etc.  He  says:  "the  im- 
provement in  the  patient's 
condition  is  in  exact  relation  with  the  amount  of  hypertroi)hied  tissue  we 
take  away  or  destroy  1j_\-  our  oi)eration — that  is  to  say,  with  the  amount  of 
diminvition  of  the  function  of  the  gland  produced."  It  is  imijortant  to  operate 
in  properly  selected  cases.  Operation  in  the  early  stage  of  the  disease  is  almost 
\\  ithout  danger.  In  every  case  of  Graves'  disease  the  patient  should  Ix'  properly 
prepared  by  medical  treatment  for  some  w(>eks  before  operation.  Kocher  ach'ises 
small  doses  of  iodine  for  a  short  time  and  the  continuous  use  of  phosphates 
(sodium  phosphate.  2-10  grammes  daily),  together  with  absolute  bodily  and 
mental  rest.  In  the  writer's  experience  no  drug  has  Ixm'u  of  any  benefit:  l)ut 
rest  and  an  ice-bag  over  the  heart  have  been  of  great  ser\ice.  In  se\'ere  cases 
Kocher  advi-ses,  first,  ligature  of  one  superior  thyroid  artery,  followed  by  ligature 
of  other  arteries  ten  days  later.  Then,  after  .-Jome  weeks,  when  the  symptoms 
of  the  disease  .show  a  decided  diminution,  excision  of  one-half  of  tiie  gland 
sluiuld  he  performed.  In  all  his  operations  Kocher  uses  local  anie.-^thesia  and 
says  that  general  ana'Sthesia  is  very  dangerous  in  cases  of  great  dilatation  of  the 
heart  due  either  to  ovenvork  or  to  toxic  fatty  degeneration. 

The  danger  of  death  from  acute  thyroidism  after  operations  in  Graves' 
disease  is  well  known.  If  the  heart  has  undergone  degenerative  changes  it  may 
suddenly  fail.  After  operation  the  temjierature  rises  and  the  tachycardia  is 
increased.    In  fact,  there  is  a  sudden  increase  of  intoxication  antl  all  tht-  ordinary 


Fig.  27.5. — Scrtion  of  an  Exoplitli.ilniic  (ioitrc,  .showing 
so-called  tyiiioal  appearance;  magnified  about  1. 000  diameters. 
(Original.) 
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symptoms  of  Cli'iivcs'  (iiscasc  may  Ijc  jjivatly  cxaf^ficnUcd.  It  is  llioufilil  that 
manipulations  of  the  <jland  tluring  operation  tend  to  produce  increased  absorp- 
tion of  thyroid  secretion.  Tt  is  also  found  that  the  danjier  is  often  as  <;n-at  when 
the  vessels  are  simply  ligated.  \'i'rel)e<:y  has  shown  tliat  this  is  due  to  a  fiivat 
increase  of  reabsorjjtion  by  lymphatics  when  the  veins  are  tied.  The  symptoms 
are  much  less  ))ronounced  when  the  arteries  only  are  ligated.  Accordinfj  to 
Halsted,  of  Baltimore,  and  also  Chas.  Mayo,  of  Rochester,  Minn.,  it  is  danjierous 
to  tie  all  four  or  cxcn  two  arteries,  for  the  parathyroids  are  nourished  from  these 
sources  (especially  from  the  inferior  thyroid) ;  and  consetjuently,  if  the  vessels 
are  tied,  the  parathyroids,  beinji  thus  deprived  of  th<>ir  nutrient  vessels,  perish 
and  give  rise  to  tetany.  Halsted  advises  a  mo.st  careful  ligation  of  the  branches 
of  the  thyroids  close  to  the  thyroid  gland  and  beyond  the  point  where  these 
parathyroid  vessels  arc  gixcii  off. 

The  author  has  operated  on  twenty-five  cases  of  severe  Graves'  disease, 
with  three  deaths.  In  two  the  patients  were  in  the  neighborhood  of  sixty  years 
of  age,  and  both  had  long-standing  disease  with  secondary  changes  in  heart,  etc. 
In  these  two  cases  the  patients  were  operated  on  at  tlicir  own  rarncst  solicita- 
tion anil  against  the  author's  better  judgment.  One  died,  twelve  houi-s  after 
operati{)n,  of  thyroidism;  and  the  other,  a  week  afterward,  of  pure  asthenia, 
and  at  the  post-mortem  examination  most  of  her  organs  \vere  found  diseased. 
The  patients  who  recovered  have,  with  one  exception,  been  completely  cured  of 
their  disease.*  Kocher,  in  the  last  1,0()0  operations  in  ordinary  goitre,  had  3 
deaths;  in  17(1  eases  of  Graves'  disease,  9  deaths.  Only  lOti  of  these  cases  were 
looked  upon  by  him  as  instances  of  true  Graves'  disease;  the  other  70  cases — 
10  of  early  vascular  goitre,  and  (U)  of  what  he  calls  ■"  struma  Gravesiana  colloides  " 
— were  examples  of  a  modified  form  of  Graves'  disease,  cases  in  which  an  ordinafx' 
goitre  had  existed  before  the  appearance  of  Graves'  symptoms.  In  these  70 
cases  he  had  no  deaths. 

Dr.  Crile,  of  Cleveland,  Ix'lieves  that  "psychic  excitation"  is  tht-  most  dan- 
gerous factor  in  operations  for  Graves'  disease,  and  is  the  chief  cause  of  the 
hyperthyroidism  of  which  patients  suffering  from  this  disease  die  after  operation. 
To  avoid  this  "excitation"  he  obtains  leave  from  the  ])atient's  friends  to  do  what 
he  thinks  proper  in  the  treatment  of  the  case,  and  then  does  not  tell  the  patient 
that  he  is  going  to  operate  for  the  relief  of  the  symptoms.  For  some  days  before 
the  operation  he  makes  the  patient  inhale  some  es.sential  oil  in  an  inhaler,  at 
the  same  time  applying  to  the  neck  antiseptic  dressings.  On  a  given  morning 
he  suljstitutes  an  ana'sthetic  for  the  essential  oils  and  the  patient,  when  under 
its  influence,  is  operated  on  without  any  knowledge  of  what  is  to  take  place: 
and  in  fact,  when  she  becomes  conscious,  she  is  not  aware  that  an  o|)eration  has 
taken  place.    In  all  the  cases  thus  operated  on  (over  a  dozen)  recovery  has  Ijeen 

*  In  connection  with  the  aliove,  the  diaRncsis  of  true  Grave.s'  disease  differs  according  to 
tlie  opinion  of  tlie  ob.serv-er.  The  severe  case.s  c:iii  1)C  mistaken  by  no  one,  l)ut  many  surgeons 
class  as  cases  of  Graves'  disease  those  in  which  tliere  are  tachycardia,  slight  exophthalmos,  per- 
haps some  tremor,  etc.  These  cases  are  regarded  by  the  writer  as  doubtful,  and,  although  he 
has  operated  on  many  such,  they  are  not  included  in  the  twenty-five  above  mentioned. 
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the  rule.  This  method  he  u|)i)n('s  only  to  the  most  scvci-c  eases,  not  to  those 
of  the  subacute  or  acquired  variety. 

To  avoid  the  toxa>mia  following  operation,  in  exophthalmic  goitre,  Cha.s. 
Mayo  advises  saturating  the  patient  with  water,  either  by  mouth  or  by  the 
rectum,  or  both,  and,  if  the  jjatient  is  uncontrollal)le.  by  subcutaneous  injec- 
tions. Ilalsted  suggests  the  application  of  severe  cold  to  the  wound  after  ojx-ra- 
tion,  even  to  the  extent  of  freezing  the  skin.  He  ;d.so  suggests  leaving  the  wound 
open  and  continuously  irrigating  with  very  cold  water,  believing  that  it  is  not 
only  hyperthyroidism  that  has  to  lie  ednlended  with,  but  (itliei-  fonns  of  toxins 
also,  incident  to  wound  healing. 

Other  surgical  measures  than  excision  have  been  fnmi  time  to  time  advocated. 
Such  are,  for  instance:  ligature  of  the  four  thyroid  arteries;  exothyropexy,  or 
exposure  of  the  gland  without  excision;  and  excision  of  the  sympathetic,  ad- 
vocated by  Jaboulay.  Exothyropexy  has  been  abandoned;  excision  of  the 
sympathetic  has  failed  to  fulfil  expectations,  and  the  only  symptom  which  it  has 
relieved  is  the  exophthalmo.s — the  tachycardia  and  tremors  pei-sisting.  Few  now 
practise  this  mode  of  treatment. 

In  the  earl}^  vascular  cases  Kocher  has  had  good  results  with  small  doses  of 
iodine  and  phosphates.  The  serum  treatment  has  been  much  in  vogue  of  late; 
it  can  claim  some  successes,  but  has  had  many  failures.  Its  advocates  say  that 
it  is  an  excellent  palliative,  and  that  the  pulse  rate  is  reduced  and  the  weight 
increased.  The  results  are  not  permanent  and  the  treatment  has  to  be  repeated 
from  time  to  time.  The  serum  is  obtained  from  the  lilood  of  thyroidectomized 
goats  and  sheep.  The  writer  has  had  nn  e\])erieni'e  with  it  and  can  nffer  no 
opinion;   still,  it  is  worthy  of  trial  before  |>roceediug  to  operative  measures. 

X-rays  have  been  used  with  some  success  in  these  cases:  the  gland  has  been 
reduced  and  the  pressure  symptoms  have  been  relievi^d.  but  no  cure  has  resulted. 
It  is  sometimes  useful  to  employ  .r-rays  liefore  uperation  for  the  purpose  of 
lessening  the  severity  of  the  symjitoms.  (ioerl  reports  eight  cases  treated  i)y 
x-rays;  in  some  the  tumor  entirely  disappeared,  in  all  othei-s  there  was  a  dim- 
inution of  the  growth.  The  exposure  w'as  made  every  three  or  four  days  at  a 
distance  of  10  cm.,  and  was  continued  for  ten  minutes. 

Radium  has  been  used  by  some  to  reduce  the  size  of  the  gland,  and  .\l)l)e 
reports  improvement  in  a  few  cases. 

A  few  words  as  to  the  choice  of  an  ana'siliet  ic  Amixtiuv  of  ether  and  chlori>- 
form,  2  : 1,  has  been  used  by  the  writrr  wit li  the  best  results,  and  as  yet  no  death 
or  alarming  symptoms  have  resulted.  Of  course,  where  there  is  grave  lu'art 
lesion,  if  operation  is  determined  on.  local  ana'sthesia  might  be  jireferabli',  but 
von  Eiselsberg  had  a  death  from  local  anaesthesia  which  he  says  was  exactly  like 
one  from  chloroform,  so  that  it  is  not  al)solutely  safe,  r.eneral  anavthesia  can>- 
fully  administered  liyaii  expert  need  not  lie  dangei-ous.  Local  aniT.sthesia  in  a 
patient  untier  high  nervous  tension,  as  is  the  case  in  these  patients,  and  espt-- 
cially  if  this  tension  be  prolonged,  appeal's  to  be  a  procedure  which  will  not  tend 
to  im]iro\'e  tlie  condition. 

Struma  Gravesiana  Colloides  U'.seudo-  or  Acijuired  C! raves'  Dis(>ase). — This 
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is  the  i-.ainc  that  Professor  Kochi  r  ^ivcs  to  a  variety  of  Basedow's  or  Graves' 
disease.  (Fig.  -7().)  In  this  foim  of  the  di.sease  the  goitre  has,  in  all  cases, existed 
h(-fore  tlie  (leveiopnieiit  of  the  characteri.-itic  i^yniirtonis  of  Graves'  di.sease^ 
syniptoius  ••which  are.  so  to  speak,  grafted  on  the  eonimoii  form  of  colloid 
goitre."     The  symptoms  are  less  severe  than  in  true  Graves'  di.-^ease;    exoph- 

thahnos  may  be  wanting  and  the 
dilatation  of  tlu'  heai't  is  less. 
It  is  really  a  mitigated  form 
of  Graves'  disease.  Dr.  .Vlliert 
Koiher  says  that  ordiiiaiy  colloid 
material  is  to  a  certain  degree 
an  antidote  for  exophthalmos; 
lii'nce  there  is  not  so  much  hy- 
perplasia in  proportion  to  the 
I'olloid  as  in  the  severer  forms. 

Professor  Kocher  has  oper- 
ated on  .sixty  of  these  cases  with- 
out  a  death. 

.Microscopically  this  form  can 
be  usually  recognized  liv  ■"the 
transition  of  the  one  form  into 
the  other  by  the  elevation  of  the 
epithelium  and  the  formation  of 
low  iiapilhe."     (Kocher.) 

In  advanced  stages  of  true 
Graves'  disease,  where  secondary 
changes  have  taken  place  and 
where  there  are  vomiting,  diar- 
rhcea,  and  great  restlessness,  with  excessive  tachycardia  and  considerable 
dilatation  of  the  right  heart,  operation  should  not  be  advised,  but  means  other 
than  o]i(M-ative  should  be  undertaken. 

Surgical  Treatment  of  Goitre.  -Complete  excision  of  a  goitre  should  never 
be  undertaken,  for  fear  of  the  effects  on  the  individual,  namely,  the  production 
of  myxa'dema  or  cachexia  strumipriva.  It  is  also  important  to  avoid,  if  pos- 
sible, removing  the  parathyroids,  which  are  usually  located  behind  the  gland, 
the  lower  pair  being  in  close  relation  with  the  inferior  thyroid  arteries.  The 
proof  is  now  almost  complete  that  removal  of  the  parathyroids  causes  tetany 
and  that  the  individual  cannot  live  without  them;*  also  that  complete  removal 
of  the  thyroid  causes  myxcedema,  which,  when  it  occurs,  can  be  relieved  by  the 
administration  of  sheep's  thyroid.  What  was  formerly  a  most  dangerous  opera- 
tion is  now.  owing  to  improved  technique,  regarded  as  comparatively  safe,  and 
th('  danger  of  post-operative  myxcedema  is  avoided  by  leaving  behind  a  portion 
of  the  gland. 

*  Dr.  Halsted,  of  Baltimore,  has  lately  reported  a  case  of  tetany  after  operation,  which  was 
relieved  by  the  daily  eating  of  the  parathyroids  of  the  ox. 


Fig.  276. — Photograph  of  a  Patient  with  Struma 
Gravcsiana  CoUoiili'.s.  Pulse  120;  tremors;  restlessness; 
fircat  ncrvousni'ss  anil  no  exophthalmos.      (Original.) 
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As  a  rule,  in  operation  for  goitre  only  the  diseased  part  siiould  be  removed, 

and  usually  the  disi-ase  is  confined  to  one  or  other  lobe,  most  commonly  the  right. 

Indications  for  Operation. — The  indifations  for  oj)eration  in  simple  jroitre  are: 

1.  Progressively  increasing  size  of  the  tuiimr. 

2.  Rapid  growth  of  the  tumor,  with  dyspmea  on  exertion  or  when  bending 
forward;   also  attacks  of  difficult  breathing  coming  on  paroxysmally. 

3.  Narrowing  of  the  trachea. 

4.  Difficulty  in  swallowing. 

5.  Alteration  of  the  voice. 

G.  Tachycardia  and  nervousness,  coming  on  perhaps  after  the  patient  has 
experienced  for  years  no  inconvenience  from  the  enlargement. 

7.  Inconvenience  and  deformity  owing  to  the  size  of  the  growth. 

Anaesthesia. — Before  the  methods  of  operating  are  described  something 
should  be  said  about  aniesthesia.  The  majority  of  continental  surgeons  who 
operate  much  on  goitre  now  prefer  local  aniesthesia.  Kocher,  Reverdin.  Socin, 
and  other  Swiss  surgeons  use  general  ana'sthesia  only  in  a  very  limited  number 
of  cases,  preferring  local  amrsthesia.  Some  surgeons  also  in  this  country  iia\e 
adoi)ted  this  method  and  say  that,  after  the  skin  incision  is  made,  the  opera- 
tion is  not  painful.  From  what  the  writer  has  seen,  many  of  these  patients 
suffer  severe  pain,  while  others  scream  and  are  extremely  nervous,  all  of  which 
disturbs  the  operator  and  the  operation  and  renders  the  administration  of  an 
ana'sthetic  necessary.  In  Switzerland  the  patients  who  suffer  from  goiti'c  seem 
to  be  more  phlegmatic  and  less  sensitive  than  ])atients  on  this  side  of  the  .Vtlantic. 
The  advantages  claimed  are^  fii'st,  the  avoidance  of  the  dangers  of  general  ana's- 
thesia, and  secondly,  the  lessened  risk  of  wounding  the  rectuTcnt  nerve  by 
making  the  patient  articulate  during  the  operation.  So  far,  the  author  has  not 
felt  inclined  to  adopt  local  ana'sthesia,  for  no  tleaths  or  even  alarming  symptoms 
have  occurred  in  any  of  his  cases.  He  has  used  miw  for  some  yeare  a  mixture 
of  two  parts  of  ether  and  one  of  chloroform,  and  has  found  it  in  every  respect 
satisfactory.  Before  the  operation  is  begun  full  ana-sthesia  should  be  induced, 
but  toward  the  end  of  the  operation  the  patient  should  not  be  profoundly  anirs- 
thetized.  Care  should  be  taken  not  to  handle  the  recurrent  laryngeal  ner\-e, 
for  considerable  shock  may  thus  be  induced.  The  danger  of  general  atia-sthesia 
has  been  much  exaggerated,  and,  with  care  on  the  jiart  of  the  operator  and  the 
ana'Sthetist,  no  great  risk  is  run.  Kocher  ojierated  on  nine  hundred  ca.ses  in 
which  he  used  chloroform  without  a  death. 

Kocher  says  in  his  "Operative  Surgery":  "Notwithstaniling  all  a.septic  pre- 
cautions and  improved  technique  we  may  lose  our  inilients,  after  excision  of 
the  thyroid,  where  one  or  other  of  the  following  conditions  exi.sts: 

"  1.  Tracheal  stenosis  of  long  duration.  .  .  . 

"2.  When  tlie  (  anliac  lone  has  been  weakened  by  other  cau.ses,  such  as  general 
a(li])osity  with  fatty  lieai't,  atheroma,  venous  stasis,  etc. 

".'!.  Marked  interfennii'  wilii  tlie  venous  circulation  owing  to  pres.sure  of 
the  growth.   .  .   . 

"4.  When  tile  entire  thvroid  is  in  a  state  of  ditTuse  foiiicuiar  colloid  degenera- 


382  A.MKltlCA.N    IMtACTU'l':   OF   Sl'IMiKUY. 

tii)n,  with  a  iiuniiiuuu  (if  healthy  fihind.  Siicli  lioitrcs  ai'c  often  of  lar^e  size 
and  suiToiiiid  tlie  tnichca  as  a  dense  mass  which  is  ijut  sli<jhtly  nK)val)le.  l^x- 
cision  is  difiicull  and  bloody." 

Koclu  r  advises,  in  this  class  of  cases,  that  the  vessels  should  be  fii-st  lifjatufed, 
and  that,  later  on,  when  the  tumor  has  diminishcul,  a  unilateral  excision  should  be 
pcrfomicd.  In  these  cases,  if  icmoval  of  the  whole  thyroid  be  undertaken, 
acute  tetany  may  set  in.  -an  (H-cmnnee  whiih  may  rightly,  as  it  seems,  be 
attributed  to  removal  of  the  parathyroids,  which  in  >iich  cases  may  possibly  be 
closely  imited  with  the  thyroid. 

■'5.  In  cases  of  extreme  (Iraves'  or  Basedow's  disease,  with  great  emaciation 
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Fig.  277. — Syninictrirally    Arpliid    I'laii.^virse    Inei.sion,    for    Use   in    E.KcisiiiK   a    Di.sca.sfil   Thyroid 
Claud,      (.\fter  Koclier.) 

and  marked  tachycardia.  These  jiatients  may  die  in  a  few  days  allliough  the 
wound  be  perfectly  healthy." 

Here,  again.  Professor  Kocher  advises  iireliminary  ligature  of  the  arteries, 
excision  being  performed  later. 

"tl.  When  the  tmnor  is  malignant,  with  marked  infiltration  and  signs  of 
thrombosis,  and  when  there  is  a  genei-al  deti  rioratioii,  operation  is  of  little  avail." 

Better  res\ilts.  he  l)clieves.  will  he  obtained  liy  the  administration  of  arsenic. 

"7.  When  the  goitre  is  inllaiiied.  the  inllammation  involving  the  capsule  and 
the  adjoining  structures." 

Removal  of  the  thyroid  in  the.se  cases  of  acute  inflanunation  renders  the 
patient  liable  to  a  sjjreading  wound  infection.  In  chronic  inflammatory  condi- 
tions removal  of  the  gland  is  often  attended  by  severe  hemorrhage  due  to  the 
numerous  adhesions 

In  such  cases  as  are  referred  to  aiiox'e  \milue  delay  in  o]ierating  is  the  chief 
cause  of  the  dangers. 

The  Operation. — There  are  two  methods  of  operating:    (1)  partial  excision 
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— i.e.,  cxc-ision  of  lialf  nr  thicc-fouitlis  of  the  <ilaii(l:  and  (2)  onucleation  of  the 
various  nodules  and  f^rowlhs  in  the  gland,  as  fii-st  rccoinnicnded  by  Socin. 

1.  Partial  Excision. — There  are  several  incisions  which  are  practised:  (i) 
The  transverse  incision  of  Kocher;  (ii)  the  obli(iue  incision;  and  (iii)  the  longi- 
tudinal incision  along  the  inner  side  of  the  sterno-niastoid. 

The  Kocher  incision  (Fig.  277)  is  made  over  the  mo.st  proniincnt  part  of  the 
tumor  and  is  a  slightly  curved  transveree  incision  with  the  concavity  upward; 
it  extend-s  from  the  outer  part  of  one  .sterno-mastoid  to  a  corresponding  point 
on  the  other.  By  this  incision  the  skin  and  platysma  are  divided  and  the  fascia, 
with  the  two  anterior  jugular  veins,  is  exposed.  These  veins  should  be  divided 
between  two  ligatures.  The  fascia,  vessels,  and  skin  are  now  separated  upward 
and  downward  from  off  the  muscles  which  are  seen  between  the  two  sterno- 


Fio.  27S.— Tlio  Tumor  Deli 


Tlif  recurrent  l.tryngeal  ner\'e  is  shown 
thyroid  artery.      (.After  Kocher.) 


its  relation  to  tlu 


mastoids.  The  muscles  are  separated  viMtically  in  the  middle  line  and  may 
have  to  be  divided.  (Plates  XLIV,  XL\",  and  XLVI.)  ('has.  .Mayo  advises 
cutting  the  muscles  near  their  hyoid  attachment  between  two  damps  which  are 
left  attached  until  the  muscles  are  sutured.  The  wi-iter  has  seldom  found  division 
of  the  muscles  necessary,  and  it  should  lie  avoided  if  possible.  (In  all  the  other 
incisions,  from  this  i)oint  onward,  the  operations  are  practically  the  same.) 

The  fibrous  capsule  of  the  goitre  shoukl  next  be  divided  and  the  goitre 
delivered  by  sweeping  the  finger  or,  if  preferred,  a  blunt  instrument — Fig.  282, 
— roimd  the  tumor:  the  bands  which  are  encountered,  as  the  finger  passi^s 
between  the  tissues  and  the  gland,  anil  which  contain  veins,  should  be  divitleil 
between  ligatures,  and  then  dislocation  is  accomijlished  by  pulling  the  gland 
forward.  (Fig.  278.)  The  writer  prefei-s,  when  possible,  tii-st  to  iigate  the  supe- 
rior thyroid  vessels  and  cut  them  across,  thus  freeing  the  upiier  cornu  ami  allowing 
the  goitre  to  l)e  (Iclivercd  with  greater  ease.  As  soon  as  the  tumor  is  delivereil, 
])ressure  is  removed  fioin  tiie  trachea,  severe  dyspntra  is  relieved,  and  the  breath- 
ing at  once  becomes  easier.     Now  the  tumor  should  be  pulled  to  the  opposite 
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side  anil  tin-  muscles  rctractcil  (lulwanl.  in  (mlcr  that  tlic  iiil'cni>r  tliyroiil  arlrry 
inav  1)1'  ludiiiilit  into  view,  'riic  vessel  can  be  felt  inilsatin^  close  to  the  muscles 
aii'l  liehind  the  carol  id.  from  which  point  it  crosses  somewhat  ujiward  to  join 
the  goitre  aliout  the  level  of  the  lower  part  of  the  cricoid  cartilage.    The  main 


Fig.  27'.). — l^oclier's  Korccj)*  for  Use  in  Compressing  tlie  Istlimus  of  a  Disea-sefl  Tliyroiil  (Hand  liefore 
a  Ligature  is  Applied  to  the  Part. 


Ttr..  2,10.— Koeher's  Forceps  .Vpplii'd  to  tlie  Istlu 


:>f  ii  (ioitrous  Tumor 


(.\ftiT  Koclier.) 


trunk  of  the  vessel  may  be  secuicd  or  tlie  branches  may  be  tied  separately  close 
to  the  tumor.*  and  then  the  infei-ior  laryngeal  nerve  should  be  looked  for.     (Fig. 

*  Halsted,  of  Baltimore,  insists  verj-  strongly  upon  this  point,  viz.,  that  the  main  trunks 
of  the  arteries  should  never  be  tied  l)Ut  that  the  branches  should  V>e  ligatured  close  to  the  tumor, 
as  in  this  way  the  vessels  which  supply  the  parathyroids  will  not  be  injured  and  their  nutrition 
not  interfered  with. 


EXPLANATION  OF  I'LATE  XLIV. 


TIIIO    OriOKAlION    OF     111  VKOI  DIXTOM  Y. 
(I'rojn   KocIkt's  "Clunirpisoho  Opcrationslehrp,"   1907.) 

Fig.    1. — Skin,  i)l!itysiim,  ami  fascia  dividcil.      Anterior  jiiftuiar  vein  showing,  and  deep  down  the 
sterno-hyoid  and  thyroid  muscles. 

Fia.   2. — The  fa.scia  between  the  stern()-h_voi<l  muscles  divided,  the  finger  beneath  the  .sterno-hyoid 
muscle.     The  upper  end  of  this  muscle  cut. 
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Fig.   1 
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278. J  It  i.s  usually  seen  running  closely  ulong.side  the  trachea  in  immediate 
relation  with  the  branches  of  the  inferior  thyroid  artery,  either  behind  them 
or  going  in  and  out  among  them.  The  nerve,  when  seen,  should  not  be  inter- 
fered with,  and  it  is  often  well  to  leave  behind,  if  po.ssible,  that  portion  of  the 
gland  which  is  in  its  immediate  neighborhood. 

There  is  sometimes  seen  a  thyroidea  inia  artery,  with  the  accompanying  veins, 
entering  the  lower  pole  of  the  tumor.    These  should  be  carefully  looked  for  and. 


Fig.  2S1. — Kooher's  Clamping  Forceps  for  Use  in  Operation  upon  Tumors  of  the  Thyroid  Gland. 
(This  instrument  posses.'^es  the  advantages  of  not  pausing  any  hemorrhage  and  of  not  shpping  after 
the  blades  have  been  applied  to  the  tumor.) 

when  found,  they  should  be  divided  between  two  ligatures.  The  isthmus  must 
now  be  separated  from  the  trachea,  and  this  can  be  done  with  a  blunt  elevator. 
(Fig.  282.)  Kocher's  forceps  (Figs.  279  and  280)  should  now  be  applied  and 
the  isthmus  crushed;  then,  after  the  removal  of  the  forceps,  the  tumor  should 
be  tied  off  with  strong  catgut  ligatures  and  removed.  Too  much  care  cannot 
be  taken  to  arrest  all  hemorrhages  and  to  avoid  the  least  injury  to  the  recur- 
rent nerve. 

The  wound  may  now  be  washed  out,  or  not  (according  to  the  j^ractice  of 
the  operator),  with  saline  solution;   all  divided  muscles  should  be  sutured,  and 


Fig.  282. — Kocher's  Spoon  for  Use  in  Separating  an  Intratlioracic  Tumor  or  the  Thyroiil  Gland 
from  its  Deeper  .\ttachments.      (.\ftcr  Kocher.) 

the  edges  of  the  wound  should  be  brought  together.  Some  operatoi-s  i)ref('r  to 
introduce  a  drain,  while  others  employ  light  i)acking  with  iotloform  gauze. 
These  are  removed  at  the  end  of  twenty-four  hours.  The  writer  prefei-s  to 
employ  iodoform  gauze,  as  its  use  lessens  the  danger  of  hemorrhage  and  also 
because  it  diminishes  the  tendency  to  thyroidism,  which  may  come  on  after 
operation. 

In  this  operation  it  is  always  important  to  recognize  the  capsule  proper  of 

the  gland,  which  experience  easily  enables  one  to  distinguish  by  its  peculiar 

bluish-red  color  and  by  the  mnnber  of  small  and  distended  veins  that  run  over 

its  surface.    It  is  veiy  important  not  to  cut  into  the  capsule,  for.  if  this  is  done, 
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jirofusc  and  (il'lcii  alanniiijr  hcniorrhajrc  i)ccur>,  and  it  is  aiiiidsl  ini|)()ssil)lc. 
owing  to  the  frialiility  of  the  tissue,  to  piaci'  ligatures  on  the  i)lee(ling  jjoints. 
Should  this  arcident  occvu'.  it  is  l)etler  rapidly  to  disloeate  the  gland,  in  spite  of 
heniorrhage.  and  loscrmT  tln' tli>'i'oid  ai'tci-ics.  By  keeping  close  to  the  cajjsulc 
we  avciid  icnioving  the  parathyioiils.  L'has.  .Mayo  advises  leavini;  the  ixisterior 
capsule;    he  calls  this  method  suhcapsular  excis-ion. 

High  teni]HTatures  after  operation  are  common:  they  are  said  tn  lie  due  to 
too  mucli  handling  of  the  gland,  liul  this  has  not  heen  jiroved.  as  liiey  ncciu' 
when  there  has  heen  little  handling,  whilst  in  nlher  cases  where  thei'e  h.as  heen 
much  handling,  elevation  of  temiier.atuiv  does  not  occur.  Dilllcult  luvathing 
after  operation  ought  to  he  carefully  imiuiiid  into.  It  m;iy  he  due  lo  \ariou.s 
causes — a  hemorrhage,  accmimlation  of  mucus,  too  tight  dressings,  and  also 
expansion  of  the  packing  owing  to  its  becoming  soaked  with  blood  or  exuiiate. 
After  operation  there  is  usually  painful  deglutition,  but  this  jiasses  off  in  a 
day  or  two. 

Should  it  be  necessary,  owing  to  disease  or  hemorrhage,  to  i'enio\'e  the  re- 
maining loiie  of  the  goitre,  this  can  be  easily  done  through  the  same  incision,  the 
excision  of  the  larger  half  of  the  tumor  facilitating  the  removal  of  the  other.  The 
vessels  and  nerves  are  usually  found  here  more  easily  than  in  the  first  half 
removed. 

With  regard  to  incisions,  the  author  has  always  used  the  \ertical  incision 
along  the  side  of  the  sterno-mastoid  and  o\'er  the  most  prominent  jiait  of  the 
tunioi'.  In  \-ery  large  goitres  the  incision  is  continued,  at  its  lowei-  end.  to  the 
opposite  side,  immediately  aljove  the  suprasternal  notch,  in  a  curx'cd  direction, 
with  its  concavity  u])ward.  In  goitres  which  extend  far  up  Kocher  advises  an 
angular  incision.  He  says:  "This  liegins  at  thi'  Ie\-el  of  the  thyi-oid  cartilage 
over  the  prominent  jiart  of  the  sterno-mastoid  and  is  carried  foi'ward  to  the 
middle  line,  following  the  fold  of  th(>  n(>ck,  and  then  vertically  downward  as  far 
as  the  suprasternal  notch."  This  incision  is  useful  in  diffuse  colloid  tumors,  in 
inflamed  goitres,  and  in  eases  of  malignant  disease. 

Enucleation  of  the  Goitre. — Enucleation,  introduced  b\'  I'oi'ler  .■md  sti-ongly 
advocated  by  Socin,  is  suitable  only  in  a  \'ery  limited  number  <if  cas<s.  The 
advantages  claimed  are: — (i)  Rapidity  and  comparative  Ijloodlessness  of  the 
oixM-ation:  (ii)  the  fact  that  only  the  diseased  portion  of  the  gland  is  removed, 
so  that  there  is  no  chance  of  ]iosf-oiierative  cachexia  strumiiiriva  occurring: 
(iii)  the  coniparali\'e  safety  of  the  method  and  the  absence  of  risk  of  wounding 
the  recurrent  laryngeal  nerve:  (iv)  the  comparative  simplicity  and  ease  with 
which  the  oi)eration  is  jjerformed;  and  (v)  the  avoidance  of  the  danger  of  remov- 
ing or  injuring  the  i)arathyroids. 

It  was  formerly  the  writer's  opinion  that,  in  cases  of  simi)le  cystic  or  adeno- 
matous goitre,  eiuicleation  was  the  best  operation:  but  a  fmther  experience 
has  convinced  him  that,  in  such  ca.ses,  there  is  danger  of  secondary  hemorrhage'. 
This  accident  occurred  in  two  cases  and  gave  rise  to  great  anxiety.  He  therefore 
practically  abandoned  ihi'  methoil  and  now  makes  use  of  it  only  in  small  adeno- 
matous tumors  or  single  cvsts,  or  in  cases  where  one-half  of  the  thvroid  has 
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TIIK    l)l'r,l?AI'II).\    OF     I'llVHOIDKCTOMV. 
(From   Kdchcr's  ■'Cliinirpisclic  i  li«r:.tiniislclirc,"   1007.) 

Fig.  1. — The  capsule  of  the  thyroid  is  divided  and  the  gland  pulled  over  to  opposite  side.  The 
sterno-thyroid  and  sterno-liyoid  muscles  are  cut  through  and  pulled  aside.  The  carotid  artery  and 
trachea  are  seen  and  also  tlic  inferiiir  tliyroid  artery  and  the  rcoirrent  laryngeal  nerve. 

Fig.  2. — The  fibrous  capsule  is  pulled  upward  and  the  superior  thyroid  vein  and  artery  i.solated 
by  means  of  the  goitre  dissector.     The  cut  end  of  the  stemo-hyoid  is  seen  abo\c. 
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alroady  hocn  removed.  In  large  .■single  c-y.^t.-;  it  i.s  not  always  i)o.ssiblc'  to  identify 
Ihe  capsule  proper  of  the  thyroid,  and  in  these  cases  enucleation  of  the  cyst  is 
in  a  way  obligatory;  it  is  also  necessary  in  jjoitres  that  are  very  adherent  to  the 
external  capsule,  as  a  result  of  inflanimation.  A'lollier  (ilijection  to  this  opcra- 
1i()i:  is  the  fi'e(|ueiu'y  of  recui'renfe  of  the  goitre. 

The  ( )pci;ili(in.  Tiie  iiii'IIkkI  of  operation  is  as  follows:  ~  An  incision  is  made 
over  the  most  prominent  part  of  the  tumor  and  the  capsule  covering  it  is  recog- 
nized by  its  l)luish-white  color;  but  only  experience  will  teach  the  operator  when 
he  has  reached  the  proper  layer  for  eiuicleation.  Reverdin  says;  "\\'hen  one 
is  doubtful,  it  is  not  the  capsule  of  the  growth."  The  tumor  should  be  rapidly 
enucleated  by  the  aid  of  the  finger  or  a  blunt  instrument,  preferal)ly  the  former 
if  the  tvunor  shells  out  easily.  There  is  usually  little  hemorrhage,  but  some- 
times there  are  adhesions,  and  then  a  copious  hemorrhage  follows.  In  such  cases, 
if  the  l)leeding  camiot  be  controlled  with  hu'mostatic  forcep.s,  the  vessels  supply- 
ing the  gland  should  be  tied.  If  there  is  difficulty  in  shelling  oul  the  tumor  or 
cy.st,  evacuation  of  the  semisolid  and  fluid  contents  enables  the  operator  to 
separate  the  capsule  from  the  gland  without  much  lo.ss  of  blood.  Helaxation 
of  the  tension  enables  one  to  inill  uji  the  gland  and  so  make  the  opeialiiui  an  extra- 
cervical  one. 

It  is  well  to  pack  the  cavity  which  was  occupied  l)y  the  tumoi-  with  iodoform 
tgauze,  and  then  to  remove  it  at  the  end  of  twenty-four  hours. 
-.-,,■  These  cases,  when  there  is  no  secondary  hemorrhage,  heal  very  rapidly,  the 
-patient, frequently  going  out  of  hospital  in  five  or  six  days. 

In  many  cases  of  large  multilocular  cysts  the  author,  after  tying  and  cutting 
away  the  suix-rior  thyroid  vessels,  delivers  the  gland  and  then  enucleates  the 
diseased  pnilions.  This  lea\es  a  thin  layer  of  gland  behind  and  protects  the 
ojM'rator  from  the  risk  of  w  o\uiding  the  recurrent  nerve,  of  producing  myxd'dema, 
or  of  removing  the  parathyroitls. 

Dangers  of  Thyroid  Operations.— B(-f ore  the  days  of  antiseptic  surgery  the 
operation  of  thyroidectomy  was  looked  upon  with  di-ead.  and  the  morlalitv  wa.s 
very  high  from  sepsis,  hemorrhage,  pneumonia,  and  also  tetany  and  myxiedema. 
With  the  intioductiiui  of  modern  antiseptic  and  aseptic  surgery  and  improved 
methods  for  arresting  lieuKnThage,  the  mortality,  in  cases  of  simjjle  goitre,  has 
been  n'duced  to  a  very  small  percentage.  Reverdin,  in  (i.lOo  cases,  gives  a  mor- 
tality of  "-'..SS  per  cent.  In  Kocher's  last  series  of  1,()()()  cases  he  lost  only  3, 
and  had  272  consecutive  ca.ses  without  a  death.  Reverdin,  in  his  .statistics 
((),1()3  cases),  gives  the  number  of  deaths  as  the  result  of  the  operation  as  ',)3. 
Of  these  there  died  from  suffocation,  asphyxia,  or  pneiunonia,  42;  from  hemor- 
rhage, 10;  from  syncope,  (i;  from  myxiedema  and  tetany.  I;  fi'oni  infection.  13; 
and  from  nervous  conditions,  such  as  shock,  or  injury  to  recurrent  nerves,  ',). 

.\s  to  the  mortality  accompanying  the  different  methods  of  operating,  Rever- 
din |)laces  it  in  intraglandular  enucleation  at  0.7S  |ier  cent;  in  combined  enu- 
cleation and  i-esection.  at  2.92  jier  cent;   in  jiartial  excision,  at  3.4(i  per  cent. 

IU'morrh(ujc. — One  of  the  greatest  dangers  in  thyroidectomy  is  h(>morrhage. 
Hemorrhage  niu.st  be  stopped  at  all  hazards  at  the  time  of  operation,  and,  to  do 
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this  offoctually,  the  patient's  artiTics  nni-t  he  lird.  I'",viTy  l)lcc(liiijr  point  sliniild 
be  tied  with  ('at{:;nt  In'foi'c  the  wdiiml  is  I'ldscil.  and  the  ]ialirnt.  in  hrnioirhagic 
cases,  should  be  carefully  watched  al'tenvaRJ.  ("are  also  sliould  be  taken  in 
removing;  the  gauze  i)acking,  the  removal  of  which  is  occasionally  accompanied 
by  free  bleeding.  The  only  cases  where  the  writei'  has  seen  secondary  hemorrhage 
have  been  those  where  the  tumor  was  removed  I\v  enucleation.  In  these  cases 
the  wound  should  be  reo])ened.  the  clot  turned  out,  and  the  l)lee(ling  points,  if 
])ossil)le,  seized.  If  liiis  is  impossible,  the  writer  has  successfully  arrested  sec- 
onijaiv  liiceding  by  imckiiig  the  woiuid  witli  lint  soaked  in  the  tincture  of  tiie 
niuriatt'  of  iron. 

Asphyxia. — Asphyxia  may  nccur  during  oi^eration  in  cases  where  there  is  a 
scabbard-shajied  trachea,  or  where  tlie  trachea  gets  kinked  in  delivering  the 
tumor.  Kocher  has,  in  cases  of  a  scabbard-shaped  trachea,  placed  sutures  on 
each  side  and  tied  them  ov(>r  the  anterior  wall  of  the  trachea,  which  is  usually 
very  firm.  Tliis  metluid  of  a]>i>iying  sutures  keeps  the  tracheal  tul)e  open. 
When  there  is  dys])n(ca  dining  the  early  stages  of  the  operation,  this  is,  as  a 
rule,  rapidly  relieved  by  delivering  the  tinnor.  Tracheotomy  should  never  be 
resorted  to  except  under  special  necessity,  on  account  of  the  danger  of  infection. 
The  author  has  only  once  resorted  to  it  and  then,  after  three  days,  he  was  able 
to  remove  the  tube  and  the  patient  did  well. 

Wounding  of  the  QHsophMjus. — The  cusophagus  has  been  injured  during  this 
ojx'ration,  but  a  disastrous  result  has  been  avoided  by  innnediate  suture.  How- 
ever, if  a  fistula  ajjpear  after  operation,  the  result  is  usually  death,  due  to  infec- 
tion. 

Injury  to  the  pleura  has  l)een  reported,  as  has  also  entrance  of  air  into  the 
veins.    The  writer  has  never  seen  either  of  these  accidents. 

Injury  to  Veins. — In  cases  of  air  embolism  a  whistling  noise  is  heard.  The 
wound  should  then  at  once  be  packed  with  gauze,  and  the  wound  in  the  vein 
carefully  looked  for.  Treves  advises  flooding  the  wound  with  salt  solution. 
Koenig  advises  cardiac  massage.  Should  the  case  not  be  inunediately  fatal  no 
harm  may  result. 

Injury  of  the  Recurrent  Laryngeal  Xerve. — It  is  always  important  before 
operation  to  know  the  condition  of  the  larynx,  antl  it  should  be  carc'fully  exam- 
ined. Not  infreciuently  one  cord  is  found  to  be  jnotionless,  owing  to  pressure 
paralysis  of  the  nerve.  If  this  has  lasted  for  some  time  atrophy  may  have  taken 
place,  and  recoverj'  of  the  nerve  is  then  impossible.  In  the  writer's  experience 
the  left  nerve  is  most  often  paralyzed,  and  this  is  generally  on  the  siile  opposite 
to  that  on  which  the  largest  of  the  tumors  is  located.  Knowing  that  one  nerve 
is  paralyzed  the  operator  will  necessarily  take  more  care  not  to  wound  the 
remaining  nerve.  As  soon  as  the  goitre  is  delivered,  the  nen-e  shovild  be  looked 
for,  and  is  by  practice  easily  found.  It  runs  up  close  alongside  the  trachea  and 
should  be  made  out  before  the  inferior  thyroid  artery  is  ligated.  The  nerve  of 
one  side,  jierhaps,  is  more  often  injured  than  is  supposed,  for,  if  the  other  nerve 
is  healthy,  the  cord  of  that  side  moves  over  to  the  injured  side  and  compensates, 
so  that  verv  little  difference  will  be  noticed  in  the  voice.    Only  once  has  the 
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SCRdlCAL   DISEASES   OF   THE   THYROID   AND  THYMUS.     3S9 

author  diviilcil  llic  recurrent  iieive,  luul  in  this  case,  the  (jppo.sitc  nerve  lieinf^ 
healthy  and  iiiini(ili;itc  sutinc  iiavinji  Ix-en  perfomied,  no  harm  resulted.  Korher, 
in  1,000  cases,  observed  alteration  in  the  voice  in  only  7  per  cent;  Jankowski's 
statistics  f^ive  alteration  of  the  voice  in  14  per  cent  of  the  cases.  This  alteration 
may  be  only  temporaiy,  owing  to  partial  injury  or  to  recovery  of  an  already 
paralyzed  nerve  due  to  removal  of  thp  pressure.  Stierlin  has  lately  drawn  atten- 
tion to  the  fact  that  the  nei'\'e  may  become  paralyzed  some  daj's  or  even  months 
after  ojjeration,  ])robably  as  a  result  of  its  involvement  in  the  scar.  The  writer 
has  seen  one  such  case. 

The  nerve  is  injiU'ed  by  division,  by  inclusion  in  a  ligature  or  in  th"  firasp  of 
forceps,  or  Ijy  roufih  handling.  Traction  on  tiie  nen'e  has  been  observed  to 
produce  se\-ere  shock,  which  has  resulted  in  death.  Division  of  l)oth  ncr\-es  lias 
lieen  rejjorted:  and,  when  this  happens,  loss  of  voice  and  prol)ably  a  fatal  ending 
from  deglutition  pneumonia  may  be  expected. 

Infection. — Infection  may  occur  during  or  after  operation  and  is  to  be  dreaded. 
In  many  cases  there  is  a  moderate  degree  of  infection,  which  goes  on  to  a  favor- 
alile  termination.  The  author  has  seen  an  acute  gangrenous  condition  follow 
operation  in  malignant  cases,  where  there  was  already  infection  of  the  tuiuor. 

Acuie  Tliywidi'ini. — A  rise  of  temperature  after  operation  is  common  and  oc- 
curs in  from  sixty  to  eighty  per  cent  of  patients  oi)erated  upon,  and  is  not  due 
altogether  to  sepsis,  but  chiefly  to  the  entrance,  into  the  circulation,  of  glandular 
eli'nient^,  ferments,  etc.,  dining  operation  or  afterward.  The  temperature  often 
ra|ii(lly  subsides  after  some  aseptic  fluid  has  been  removed  from  the  wound. 
This  <'undition  of  thyroidism  may  come  on  after  operations  on  other  parts  of 
the  body,  and  many  cases — some  of  tliem  with  a  fatal  termination — have  Ijeen 
reported.  Pneumonia  may  occur  after  operation  and  be  due  to  sepsis,  to  aspira- 
tion of  mucus,  etc.,  ])roduced  by  injmy  to  nerves,  by  the  tracheotomy  wound, 
etc.  Till'  writer  has  seen  only  one  ca.sc  and  this  tcrniinatcd  i'avoiably.  In  old 
people  the  prognosis  is  most  imfavorable. 

Diffirully  in  Siralloinng. — Difficulty  in  swallowing  always  follows  operation, 
but  it  usually  disappears  in  a  few  daj's. 

Dyspna'd. — Dyspna-a  after  operation  may  be  due  to  hemorrhage,  accunuila- 
tion  of  mucus,  too  tight  bandaging,  or  too  firm  jiacking  with  gauze  wiiicli  has 
become  soaked  with  blood  or  exudate. 

Post-Operative  Myxcedema  (Cachexia  Thyreopriva). — According  to  the  Lon- 
don .Myx(e(k'ma  (.'ommi.-ision,  out  of  227  total  excisions  of  the  thyroid  this  accident 
occurred  only  in  24  per  cent.  But  the  Swiss  and  German  surgeons  have  seen  it 
occur  much  more  fre(|uently.  Kocher  says  70  jier  cent;  but  at  a  later  date  he 
says  that  he  has  seen  it  in  all  cases  of  total  e\tiri)ation.  Ciarre  reports  myx- 
cedema in  .')()  per  cent  of  total  removals.  The  writer,  in  2.")  cases  of  ai)parently 
total  extirpation,  has  seen  myxonlema  only  once  and  this  in  a  case  of  malignant 
disease.  Four  yeai-s  later,  this  patient  was  still  alive  and  still  taking  sheep's 
thyroitl.  It  is  said  that,  in  regions  where  goitre  is  not  common,  tetany  is  more 
apt  to  occvn-,  and  that,  in  districts  where  goitre  is  endemic,  myxcedema  is  more 
conunon.     (See  Fig.  283.) 
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About  ISS;!  Rcvcrdiii.  who  h;ul  coiitimu'd  to  observe  for  several  years  the 
iit"t(  r-ciiii(litii)ii  of  patiriits  who  had  lucii  operated  on  for  goitre,  reported  that  he 
found,  in  ahoul  twenty  per  cent  of  the  eases,  a  eurious  condition  something  Hke 
inyxci'dema.  There  were  shght  weakness  and  coldness  of  the  limbs,  slowness  of 
speech,  loss  of  appetite,  loss  of  memory,  sleepiness,  anorexia,  and  often  a  ])eculiar 
oedema,  most  marked  in  the  face.  He  thought  that  this  condition  was  due  to 
a  lesion  of  the  vasomotor  nerves.  It  was  then  found  that,  in  cases  where  this 
condition  existed,  the  whole  gland  had  been  removed.    The  report  of  the  Rcver- 


FiG.  28.3. — PhotoErapli  of  a  Case  of  Myxredema.      (Original) 


dins  did  not  attract  the  attention  wliicii  it  deserved,  and  it  was  not  until  tlie 
following  year,  at  the  Twelfth  (Jerman  Surgical  Congress,  when  Kocher  read 
his  communication  on  "(^achexia  struinipriva."  that  surgeons  became  alive  to 
the  symptoms  produced  by  total  extirpation  of  the  thyroid  gland.  The  symp- 
toms of  this  chronic  form  of  myxfedema  are  easily  recognized,  and  may  not  come 
on  for  months  or  even  years  (Eiselsberg)  after  the  operation. 

The  disease  develops  slowly.     First  there  is  loss  of  energy,  and  tiie  patient 
becomes  slow  and  stupid  and  can  be  aroused  with  difficulty.    Memory  fails  and 
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the  senses  are  less  acute;  movements  arc  awkward  and  slow.  The  hair  f!;ets  thin 
and  colorless,  and  the  skin  diy,  white,  and  thickened;  the  face  becomes  exjires- 
sionless,  the  lower  eyelids  become  puffy.  The  patient  .suffers  from  cold  and  keejw 
close  to  the  stove  or  heater  even  in  a  warm  room.  Above  the  clavicles  the  skin 
is  much  thickened  and  resembles  a  ]ii)nrna.  The  mucous  membrane  of  the  mouth 
may  swell  ami  iiiti  rfirc  with  siKcch.  The  red  blood  corpviscles  are  diminished 
in  number  and  there  is  leucocytosis.  In  comjjlete  operations  on  the  younj;  these 
symptoms  are  more  apparent.  The  long  bones  cease  to  grow,  and  if  the  epii)hyscs 
are  ununited  they  remain  so.  Puberty  may  be  retarded  or  prevented.  Of  coiu-si- 
there  arc  many  degrees  of  this  condition  and  in  partial  excisions  a  modified  form 
of  this  disease  has  been  seen. 

Treat.mext. — Feeding  with  fresh  or  dried  thyroid  cures  this  condition.  Other 
methods,  such  as  transplantation  of  thyroid  gland  and  injection  of  thyroid  juice, 
have  not  been  of  much  avail.  I'ntil  recently  the  trans|)lantation  of  thyroid  has 
not  been  successful,  biU  Christ iani  and  Kummer  have  succeeded  in  transi)lant- 
ing  fresh,  healthy  human  gland  into  the  tissue  about  the  shoulder,  where  it  has 
increased  and  has  thus  supplanted  the  deficient  thyroid  in  the  neck.  It  is  always 
wise  never  to  excise  comi)letely  a  thyroid  gland,  and,  if  it  is  necessaiy  to  remove 
the  greater  part  of  the  tumor,  there  should  always  be  left  behind  as  large  a  por- 
tion of  tliyroid  as  jiossililc. 

Post-Operative  Tetany  or  Acute  Myxoedema  (Tetania  Tiiyreopriva). — The 
writer  has  never  seen  this  condition  follow  operation,  and.  now  that  the  whole 
thyroid  is  so  seldom  excised,  it  is  a  very  I'ai'c  condition. 

Symptoms. — The  symptoms  may  appear  immediately  after  operation  or  they 
may  come  on  several  days  later — as  late  as  ten  days.  There  is  usually  some 
warning  of  the  attack,  such  as  numbness,  nausea,  and  weakness  of  the  nuiscles 
of  the  arms  and  calves  of  the  legs,  but  Chvostek's  or  Trousseau's  signs  may  be 
present.  Chvostek's  sign  consists  in  a  rapid  contraction  of  the  face  following 
a  sharp  tap  on  the  facial  nerve  as  it  emerges  from  the  parotid  gland.  In  Trous- 
seau's test,  which  is  apt  to  cause  discomfort,  i)ressure  on  a  ner\-e  trunk  or  artery 
produces  a  spasm  of  the  part  supplied  by  that  nerve  or  arteiy.  The  attack  com- 
mences with  spasms  of  the  nuiscles  of  the  calves  of  the  legs  and  numl)ncss  of 
the  face.  "The  fingci-s  are  Ixmt  at  the  metacarpo-jihalangeal  joint,  extended 
at  tlic  terminal  joints,  pressed  close  together,  and  the  thuml)  is  contracteil  in 
the  palm  of  the  hand.  The  wrist  is  fiexe<l.  the  ell)()ws  are  bent,  and  the  arms  are 
folded  across  the  chest.  In  the  lower  limbs  the  fe(>t  are  extended  and  the  toes 
adducted."  (Osier.)  There  may  be  trismus  of  the  muscles  of  the  face,  and  this 
gives  rise  to  pain.  The  ]3ulse  is  increased  in  fre(|uency,  but  there  is  rarely  any 
elevation  of  temperature.  In  the  milder  forms  tiie  spasms  may  pa.ss  off  in  a 
short  time,  but  in  the  severer  ca.ses  there  may  bi-  involvement  of  the  muscles 
of  the  throat  and  back,  causing  great  dyspnu'a  with  cyanosis. 

These  attacks  come  on  several  times  a  day,  and,  should  the  tlisea.se  last  for 
some  time,  there  will  be  increase  in  severity  of  the  si>asms:  the  diaphragm  may 
b(>come  involved  and  respiration  cease,  or  the  muscles  of  the  neck  may,  by  their 
great  spasmodic  contraction,  press  on  the  large  veins  and  cause  cyanosis.    I  n- 
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fonsciousncss  coiiu'S  on  and  is  fulldwcil,  siuui  aftcnvanl,  l)y  tl\c  death  nf  tlic 

patient.     Autopsy  reveals  no  lesions  of  the  nervous  system. 

It  is  now  a  fairly-\veli-estal)lished  I'aet  tliat  tetany  is  ])r(>duced  l»y  removal 

of  the  parathyroids.* 

TiiE.vTMKNT.^In   the   milder  cases,   whieii    MaeCallum   calls   "parathyroid 

in.sufficiency."  the  administration  of  fresh  parathyroids  finm  the  o\  will  tend 

to  ameliorate  and  most  prohahly  cure 
the  [latieiit.  and  will  prevent,  so  lon<i 
as  th(!  treatment  is  kept  up,  a  return  of 
the  spasms.  In  the  more  severe  forms 
there  is  not  time  to  administer  one  of 
the  organic  extracts,  and  e.\])eriment  has 
proved  that  only  by  injecting  lai'^e  quan- 
tities into  the  veins  of  the  animal  can  we 
stax'c  off  the  spasms,  and  that  only  for  a 
time.  fortunately,  the  cases  seen  in  the 
human  suhjeet  are  due,  not  to  the  re- 
mo\'al  of  all  the  pai'athyroids,  liut  to  tli<' 
remo\al  of  only  one  or  two  of  them,  and 
this  limited  removal  causes  the  milder 
form  of  tetany  which  is  controlled  li)'  the 
administration  of  the  parathyroid  of  th(> 
ox.  In  oiiei-atinir,  th.erefore,  it  is  veiy 
important  to  lea\-e  tlie  paratliyroids  lie- 
hind,  and  this  can  he  d(jne  l>\'  carefully 
l<'a\in,t;  everything  external  to  the  thy- 
roid capsule. 

Cretinism. — True  cretinism  is  .<een  oidy 
where  jioitre  is  endemic.  It  is  said  that 
the  parents  of  cretins  almost  invariably 
suffer  from  o'oitre  or  are  themsel\-es  cre- 
tins, 'riiei'e  are  \-arious  forms  of  cret  inisni. 
,,      .,„.    .„         ,   „        I-    o   .•  •  In  .some,  conudete  idiocy  exists;  in  others, 

riG.    284. — Case    of     bporadic  Cretinism.  '  '  j 

Age  of  patient,    five  years;    heiglit,    tliirtv-       onl}'     di.sturhancC      of     grOWth     and      SOmO 
four  inehcs.      (Original.)  ^        r    •    i    ii-  ■   i         r*     ^■ 

want  of  intelligence  exist.  Cretins  may 
have  complete  ahseiice  of  the  thyroid  gland  or  simply  a  greatly  enlarged  thyroid. 
Endemic  cretinism  is  not  seen  in  this  country  and  need  not  be  dwelt  on. 

Sporadic  Cretinism. — This  form  of  cretinism  is  not  infrequently  seen.  At 
birth  tliere  seems  to  be  very  little  wrong,  but  after  a  lime  the  mother  notices 
that  the  i-hild  is  backward  and  develops  slowly:  also  that  the  child  is  dull  and 
stupid,  that   the  li|)s  are  thick,  that  the  tongue  is  too  large  for  the  mouth,  and 


*To  prevent  tetany  Charles  Mayo  and  Halsted  advise  ligating  the  inferior  thyroid  close  to 
the  thyroid  gland,  by  which  ineasvirc  the  cuttinf;  off  of  the  blood  supply  of  the  parathyroids 
is  avoided.  The  writer  is  of  opinion  that,  as  isolated  portions  of  thyroid  never  slough  when 
left  behind,  the  parathyroids  would  also  get  sufficient  nourishment  from  capillaries. 
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tliat  the  mouth  is  kept  open.  (Sec  Figs.  284  and  28.").)  Such  ca.sos  have  often 
at  first  Ix'cn  treated  for  tongue-tie,  adenoids,  etc.  The  ajjpearance  of  these  infants 
is  ([uite  charaeteristie.  The  face  is  expressionless,  the  palpebral  slit  narrow,  the 
forehead  wrinkled,  the  head  large  for 
the  size  of  the  body,  and  the  temjx-ra- 
tuic  sul)nornial.  In  sporadic  cases  no 
trace  can  be  seen  of  the  thyroid  gland, 
whereas  in  the  endemic  cases  the  in- 
dividual has  an  enlarged  and  diseased 
thyroid  or  goitre.  As  liie  ciiild  be- 
comes older  the  condition  becomes 
more  marked,  the  nose  becomes  wide 
and  flattened,  the  lips  thicker  and  \>vi)- 
truding,  and  the  tongue  thick  and 
often  out  of  the  mouth.  The  eyelids 
are  thicker  and  the  palpebral  slit  is 
narniwei'.  Tlie  Ix'lly  becdiiies  pi-iinii- 
nent  and  there  is  usually  an  umbilical 
hernia,  and  the  supraclavicular  fat 
pads  ai'e  marked.  The  haii'  is  thin 
and  dry;  the  teeth  are  late  in  appear- 
ing and  the  intelligence  is  very  low; 
and  this  diminution  in  the  intelligence 
may  increase  from  mere  dulness  to 
co!ni)lete  imbecility.  A  child  of  ten 
or  twelve  appears  like  one  of  three  or 
four.  He  will  sit  about  and  not  at- 
tempt to  play  with  his  brothers  and 
sisters.  Often,  at  five  or  six  years  of 
age,  lie  is  unable  to  talk  or  to  make 
himself  |>ro])erly  understood,  and  even 
later  the  child  can  say  only  a  few 
words. 

Cretins  have  lived  to  old  age;  they 
are  rarely  over  three  or  four  feet  high. 
An  adult  cretin  has  a  large  head,  dry, 
superabundant  skin,  short,  thick-set 
limbs,  under-developed  genital  organs, 
and  little  pubic  or  axillary  hair.  Ilis 
mental  condition  does  not  improve  and  1 
He  is  shy  and  fond  of  being  alone. 

Tke.\tme\t. — The  administration  of  tiiyroid  gland  proiluces  miracles  in  the 
young  cretin,  as  is  seen  b\-  the  illustrations.  (Figs.  284  and  285.)  The  child 
becomes  intelligent  and  learns  to  move  about  and  talk  freely;  the  abdomen 
becomes  less  prominent,  the  hair  more  natmai  and  aliundant.  and  the  expression 


Fig.  ■JS.j. — I'liotograpli  of  tlu'  Siimc  Patient  one 
Year  I.atLT,  sifter  'rreatmeiit  witli  Tliyroitl  Extract; 
heifilit,  tliirty-eiRlit  inclics.      (Original.) 


takes  little  interest    in  anything. 
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of  the  face  intelligent;  he  also  l)e<,nns  to  jirow  rapidly.  The  thyroid  inland  of 
the  shoop  is  best,  and  the  fivsh  raw  thyroid  is  moiv  active  and  ellieieiil.  It 
is  often  more  convenient  to  jjive  tlie  dried  ^iand  in  doses  of  one  f;i-ain  dailw 
In  young  adults,  three  or  four  grains  may  he  given  three  limes  a  day.  Should 
thcro  Vk' tacliycardia. giddiness. and  headache,  the  dose  should  he  reduceii  oi- given 
less  often.     In  these  cases  transplantation  of  gland  tissue  has  been  advised. 


II.   HP.AXCIII.M,   KISTrL.E    AND   CYSTS    OF   TIIK    XKrK.  -FISTFL.E 
OF    TIIK   TIIYRO-GLOSS.M.    DICT. 

Branchial  Fistulse. — In  the  nuunmaHan  embryo  at  the  fourth  week  there  are. 
on  each  side  of  the  head,  behind  the  oral  cavity,  iour  fissures  which  connnunicatc 
with  the  anterior  ])art  of  the  alimentary  canal.  These  are  the  homologues  of 
the  clefts  found  in  branchiate  vertebrates.  The  third  and  fourth  fi.ssures  in  the 
human  embryo  disappear  about  the  si.\th  week  and  only  the  first  remains  at 
the  end  of  the  ninth  week.  Sometinn'S  the  clefts  between  these  arches  persist 
to  a  greater  or  lesser  degree,  and  this  explains  llie  occurrei:ce  of  congenital 
fistula;  of  the  neck,  as  wt-ll  as  that  of  cysts  and  di\-erticula  from  thi'  (esophagus 
and  larynx. 

These  fistula'  are  lateral  or  median.  If  latei-al.  ihey  are  due  to  incomplete 
closure  of  the  second  branchial  cleft:  while  median  listuhe  are  due  to  the  per- 
sistence of  the  thyro-glossal  duct.  It  is  said  that  "the  position  of  the  iv\1ei-nal 
opening  bears  no  relation  to  the  origin  of  the  fistula."  All  these  fistula',  if  com- 
plete, open  internally  in  the  region  of  the  ton.sil — that  is.  the  second  branchial 
cleft.  To  detei'miiie  the  origin  of  the  fistula  one  nuisl  find  the  dii-i'ction  of  the 
fistulous  ti'act.  If  these  fistula  arise  from  incomplete  closure  of  the  se<'ond  cleft, 
then  tliey  nuist  be  below  the  facial  nerve  and  above  the  glosso-pharyngeal. 
Some  of  the  lateral  fistuhe  ojien  in  the  median  line  and  imist  not  be  confounded 
with  |)ersistent  thyro-glo.ssal  duct,  which  runs  uji  the  middle  of  the  neck. 

The  exteruid  orifices  of  these  fistula-  vary  in  i)osition.  as  mentioned  above, 
but  they  are  always  situated  internal  to  the  anterior  border  of  the  .sterno-niastoid. 
Paget  says:  "Cervical  branchial  fi-stula-  occur  as  two  or  three  minute  orifices 
on  one  or  both  sides  of  the  lower  part  of  the  neck,  and  they  lead  u]iward  to  the 
(esophagus  and  larynx,  the  lowermost  being  near  the  sternal  end  of  the  cLisicle 
in  front  of  the  .sterno-mastoid,  the  next  o|)posite  the  thyroid  cartilage,  and  the 
highest  between  the  thyroid  cartilage  and  hyoid  bone." 

The  fistuhe  apjjcar  as  small  orifices  on  the  skin,  capable  of  adnntting  a  fine 
probe.  A  tag  of  skin  containing  cartilage  is  occasionally  seen  at  the  mouth  of 
the  orifice.  These  tags  are  known  as  cervical  auricles.  Many  of  these  fistuhe 
end  as  sinuses  and  others  ;iiv  com|ilete.  The  usual  depth  of  the  sinus  is  from 
2  to  .5  cm.  When  two  in  number,  they  often  occujiy  synnnetrical  positions. 
They  frefpiently  are  hereditary  and  occm-  in  several  members  of  the  same  family. 
These  fistuhe  are  lined  by  mucoiis  membrane  and  sometimes  the  epithelium  is 
ciliated,  or  they  may  be  lined  by  skin  containing  sebaceous  glands.    They  secrete 
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a  clear  mucous  fluid.  The  lumen  of  the  euual  varies  greatly  in  different  part.s; 
it  is  usually  smaller  at  the  two  ends.  \\'hen  complete  it  may  be  large  enough  to 
allow  food  to  pass  from  the  jiharynx. 

Occasionally  the  canal  hrcoincs  infianicd  and  tlicrc  is  formed  an  abscess 
which  causes  some  difficulty  in  swallowing.  The  writer  has  on  two  occasions 
dissected  out  these  fistulous  tracts  and  has  fovmd  them  going  up  between  the 
two  branches  of  the  carotid  artery.  Watson  says  that  they  are  located  abo%'e 
the  superior  laryngeal  nerve  and  beneath  the  digastric  muscles.  The  sinus  has 
l)een  found  to  contain  muscular  tissue. 

It  is  probable  that  many  cysts  and  so-called  hydroceles  of  the  neck  are  due 
to  imperfectly  cinscd  branchial  clefts. 

Sanguineous  Cysts. — Sangviineous  cysts  of  the  neck  probal)!y  originate  in 
I)ranchial  flstuhe  which  have  communicated  with  the  internal  jugular  \-ein. 
(Jlueck  reports  a  case  where  the  vein  had  to  be  tied  before  the  cyst  could  Ije 
removed.  Bland  Sutton  says  that  "it  ha»s  long  been  suspected  that  the  so-called 
sel)aceous  cysts,  which  arise  in  the  neck  below  the  deep  fascia,  take  origin  in 
unohliterated  segments  of  l)ranchial  clefts.  Sucli  a  cyst  need  not  necessarily 
contain  grease  or  liaii-;    it  may  be  filli'd  with  mvicus." 

Fistulae  of  the  Thyro-Glossal  Duct. — According  to  His,  the  lateral  loix-s  of 
the  thyroid  develop  .separately  from  the  isthmus,  which  is  the  lower  end  of  the 
thyro-glossal  duct — ''a  median,  tuliular  outgrowth  from  the  ventral  wall  of  the 
embryonic  pharynx."  (Sutton.)  The  duct  extends  from  the  root  of  the  tongue 
(foramen  ca>cum)  to  the  isthmus  of  the  thyroid.  The  development  of  the  IxkIv 
of  tile  hyoid  bone  divides  the  duct  into  two  jjarts — an  upper  or  lingual,  ami  a 
iowei-  or  thyroid.  (Figs.  2S6  and  287.)  Sometimes  the  pei-sistent  duct  may  pass 
througii  the  body  of  the  hyoid  Ixine  itself. 

Usually,  as  ilc\-el(ipmei\t  ])rogresses,  these  ducts  disapjicar.  but  occasionally 
they  persist  and  ajipear  as  meilian  cervical  flstuhe,  lingual  dei-nmids,  and  acces- 
sory thyroids. 

FiMitlw. — The  fistula,  as  a  rule,  is  not  congenital,  but  ajipears  latt-r,  for  il 
is  originally  an  incomi)lete  internal  one  that  reaches  to  the  neighborhood  of  the 
skin.  Branchial  fistuhe.  on  the  other  hand,  are  always  congenital.  We  are 
indebted  to  Marshall  for  our  knowledge  of  the  nature  of  these  fistula- :  he  had 
the  opportunity  of  dissecting  a  child  aged  five  who  died  of  tliphtheria  and  had 
a  median  fistula.  The  opening  of  the  fi-stula  occiu"s  in  the  midille  line  iietween 
the  sviprasternal  notch  and  the  hyoid  bone,  usually  jvist  below  the  cricoitl  car- 
tilage, and  appears  as  a  pin-head-sized  opening  in  a  puckered,  scar-like  dejires- 
sion,  which  is  usually  moist.  A  ]irobe  introduced  into  the  ojjening  pas.ses  din  ctly 
upward,  in  the  middle  line,  to  the  hyoid  bone  and  immediately  beneath  the  skin. 
Sometimes  the  fistula  forms  a  raised  ridge  externally.  In  .^oine  ca.-^es  the  fistula 
pierces  the  body  of  the  hyoid  bone  or  passes  Ix-hind  it  through  the  tongue  to  tiie 
foramen  ca'cum.  Bland  Sutton  relates  a  ca.'ie  where  a  filirous  cord  behind  the 
hyoid  bone  was  coniinuous  both  with  the  jiyramidal  lobe  of  the  thyroid  and 
with  the  tube  leading  to  the  sui)erficial  sinus.  The  fistula-  are  lined  with  cylin- 
drical epithelium,  sometimes  ciliateil,  and  in  the  centre  there  is  often  squamous 
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ei)illu'liuiii.  'Hicsc  listuhi'  fire  prolmlily  at  lirst  retention  cysts  which  iiiive 
developed  froni  tiie  pi  rsistcncc  nf  tiic  t hjTo-glo.ssal  duct,  and  in  which  tiie  secre- 
tion goes  on  accuniuiatin^-  until  they  are  opened  by  a  surgeon  or  hurst  through 

the  skin  and  form  a  sinus. 

Lingual  Dermoid. — These  der- 
moid cysts  appear  between  the 
two  genio-hyoglo.ssi  nuiscies  or 
])i()ject  into  the  submaxillary 
space  and  also  into  the  mouth, 
and  they  arise  from  an  unobiiter- 
ated  lingual  duct.  A  probe  may 
sometimes  be  passed  through  the 
fiiramen  ea-cum  down  to  the  s|)ace 
between  the  two  muscles.  This  is 
occasionally  i'e])resenteil  by  a  solid 
coi'd.  If  ]iart  of  this  duct  remains 
patent  while  the  two  ends  are 
closed,  the  secretion  from  the 
mucous  .surface  and  seliaceous 
glands  collects  and  forms  a  tumor. 
These  cysts  are  lined  with  si|ua- 
mous  epithelium  and  often  contain 
hair,  sebum,  andcholesterin.  They 
are  easily  enucleated  by  a  vertical  median  incision  in  the  submaxillary  space. 

Accessory  Thyroids. — These  have  already  been  described  in  another  place, 
but,  no  doubt,  some  of  these 
accessory  glands  have  their  origin 
in  the  thyro-glo.ssal  duct.  They 
visually  occur  in  the  neighbor- 
hood of  the  liyoid  l)one  and  be- 
hind the  two  lobes  of  the  thy- 
roid: they  ha\'e  also  been  seen 
in  the  submaxillary  region  and 
at  the  base  f)f  the  tongue.  AVhen 
they  occur  laterally,  in  a  line  with 
the  great  coi-mi  of  the  hyoid, 
they  are  offshoots  from  the  lat- 
eral lobes  of  the  thyroid  gland. 
These  accessory  th3'roids,  in  cases 
of  goitrous  thyroids,  may  form 
moderately  large  tumors  which 
are  also  goitrous. 

Trk.vtmkxt  of  Neck  Flstul.e. — Many  methods  have  Ijeen  devised  for 
treating  these  cases.  Caastics,  electric  cautery,  and  excision  are  most  in  vogue. 
The  latter  is  the  best  of  all  and  the  only  sure  method  of  treatment.    Tn  branchial 


Fia.  286. — Median  Cervical  Fistula  .Associated  with  a 
Persistent  Thyroid  Duct.     (After  Bland-Sutton.) 


Fig.  287.— Diagram  to  SI 
in    a  Ca.se  of  Median  Cervical  Fistula, 
Sutton,  after  C.  F.  Marshall.) 


the  Relation    of    Parts 
(From    Hland- 
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fistula  total  excision  of  the  fistulous  tract  is  the  best  procedure.  All  the  sinus 
must  be  removed,  even  if  part  of  the  tonsil  has  to  be  dissected  away,  for,  if  a 
small  part  of  wall  is  left  behind,  the  fistula  is  sure  to  recur.  The  operation  is 
very  difficult  and  should  be  undertaken  only  by  experienced  surgeons  on  account 
of  the  close  relationship  between  the  sinus  and  the  carotid  sheath. 

Total  e.Kcision  of  a  median  fistula  is  even  more  difficult,  and,  to  remove  the 
sinus  effectively,  the  basihyal  may  haw  to  be  cut  through. 

Injection  of  caustics,  such  as  silver  nitrate,  chloride  of  zinc,  carbolic  acid, 
etc.,  is  not  without  danger  and  gencrailv  ends  in  failure. 


III.  THYMUS. 

.\x.\TOMY. 

The  thymus  gland  varies  much  in  size  in  different  individuals.  It  is  situated 
chiefly  in  the  thorax,  but  the  upper  ends  of  the  two  lobes,  of  which  it  con.si.sts, 
project  to  a  variable  distance  into  the  neck,  usually  meeting  the  lower  ends  of 
the  lateral  lobes  of  the  thyroid  and  being  connected  with  one  lobe  by  a  ligament. 
The  gland  lies  in  the  superior  and  anterior  mediastinal  spaces,  behind  the  ster- 
num; it  extends  to  the  level  of  the  fourth  costal  cartilage,  having  on  each  side 
the  pleurse  and  lungs,  and,  behind,  the  pericardium,  great  vessels,  and  trachea. 
It  consists  usually  of  two  lateral  lolx's,  pinkish  in  color  and  of  a  soft  and  pulpy 
consistence. 

Sometimes  there  is  an  intermediate  loix',  and  occasionally  the  gland  fonns 
a  single  mass.  It  varies  in  size  in  infants,  the  best  nourished  ha\-ing  the  largest 
glands.  It  attains  its  greatest  development  toward  the  end  of  the  second  year, 
when  it  may  measure  from  H  to  2^  inches  in  length  and  f  to  IJ  inches  in  breadth. 
It  slowly  diminishes  in  size  until  puberty,  when  it  rapidly  undergoes  fatty 
degeneration  and  almost  entirely  disappears  in  adult  life,  mere  remnants  being 
found. 

Occasionally  the  thymus  may  persist  into  adult  life.  This  oecui-s  in  certain 
diseases  such  as  exophthalmic  goitre,  leukiemia.  Hodgkin's  tlisea.-^e.  It  is  said 
to  pei-sist  sometimes  in  myxtvdema  and  acromegaly. 

The  function  of  the  gland  being  vuiknown,  the  pathology  it  still  obscure. 

Disr:.\ses. 

Status  Lymphaticus. — .Xcconling  to  Paltauf  enlargement  of  the  thymus  is 
only  part  of  the  clinical  picture;  in  addition,  the  spleen  is  enlarged,  as  are  also 
the  thyroid  gland  and  the  lymph  nodes  (especially  of  the  neck  and  axilla^),  the 
lymphoid  tissues  in  the  naso-pharynx  and  root  of  the  tongue.  Peyer's  patches, 
and  the  glandular  tissue  of  the  intestines:  and  with  the.-ic  conditions  is  associated 
hyjierplasia  of  the  bone  marrow.  Status  lymjihaticus  is  freciuently  as.-JOciated, 
in  children,  with  rickets  and  scrofula,  and,  in  adults,  with  acromegaly  and  Craves' 
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disease.  Tlierc  may  lie  increased  duiness  in  tlie  u])iier  ])art  of  the  sternum,  and 
oceasionaliy  durinj;  forced  res|)iration  liic  lliymus  may  l)e  visible  at  tiie  supra- 
sternal notch. 

Persons  will)  such  a  diathesis  as  that  deserihcd  ahove  are  liahlc  to  fala! 
syncope.  It  has  hci'U  .stated  that  to  this  cause  may  be  attributed  .some  of  the 
sudden  deaths  which  occur  during  ana'sthesia,  as  also  some  of  the  deaths  w  hich 
occur  from  syncope  durinf:;  or  inuncHJiately  after  bathing.  It  has  been  suggested, 
furthermore,  tlial  I  In- dcfci-ti\c  action  of  the  lirarl  may  be  due  to  aulo-in1o\ica- 
tion  caused  by  tiiyunis  internal  secretion. 

If  this  status  lymphaticus  be  recognized  it  should  lie  treated  in  much  tiie 
same  manner  as  one  would  ti'eat  a  case  of  scrofula,  and  care  taken  to  avoid 
anything  likely  to  cau.se  syncope.  \\'hen,  in  a  case  of  chronic  dyspmea,  liache- 
otomy  fails  to  relieve,  the  possil)ility  of  enlarged  thynuis  should  be  considered, 
the  su|)erior  mediastinum  opened,  and  the  gliuid  pvilled  out  and  partially  excised 
or  completely  remoxcd. 

Ana-sthetics  arc  particularly  dangerous  in  this  condilion,  the  licai'l  muscle 
being  usually  llaccid  and  lhei-e  being  a  lack  of  tunc  in  ihc  circulatory  system. 
Ether,  givi'u  by  the  open  method,  is  advised  by  .McCardie  in  ca>es  of  suspected 
status  lymphaticus,  and  before  the  administration  of  the  an;islhelic  is  com- 
iri(-nced  a  hypodermic  of  strychnia  and  atropine  should  be  gi\-en. 

Tumors. — Tiunors  of  this  gland,  owing  to  the  very  difficult  i)osilion  in  which 
they  are  situated,  are  rarely  interfered  with.  Sarcomata  are  the  most  common 
tumors,  but  they  are  rarely  recognized,  being  supposed  to  be  enlarged  lymph 
nodes.  Malignant  lym|)homa  has  l)een  found,  as  has  al.so  carcinoma  (arising 
from  the  ei)ithelial  tissue). 

Duljois's  abscesses  of  the  thynuis,  filled  with  soft,  cheesy  matter,  are  jji'obably 
broken-down  gimunata,  the  result  of  congenital  syphilis.  Cysts  of  the  thymus, 
improperly  called  Dubois's  abscesses,  have  been  investigated  by  Chiari,  who 
regards  them  as  a  growth  of  thymic  tissue  into  the  coi-puscles  of  Ilassall.  Der- 
moid cysts  have  also  been  found  in  the  thynuis;  they  contained  hair.  e|)ithelium, 
and  fatty  contents,  as  in  dermoid  cysts  of  the  ovary. 

G.  N.  Acker  reports  a  case  of  sarcoma  of  the  thymus,  where  the  most  con- 
spicuous symptom  during  life  was  great  (edema  of  the  left  side  of  the  face  and 
left  arm.  This  sarcoma  involved  other  parts  as  well,  such  as  the  left  Imig  and 
left  axillary  spaces;  it  exerted  iiressure  upon  the  subclavian  \'ein.  Pa\iot  and 
Gerest  report,  a  case  of  primary  epithelioma  of  the  thymus  in  a  woman  aged 
fifty-two. 

Simple  Enlargement  of  the  Thymus  i  Hyperplasia!. — This  condition  may 
exist  in  children  or  adults  c|uile  indepcndentl}'  of  other  diseases,  and  fatal 
dyspniea  and  cai'diac  failure  may  be  due  to  it.  (Fig.  288.)  The  enlargement 
may  be  acute  or  chronic. 

In  acute  cases  (thymic  asthma),  the  child,  apparently'  in  perfect  health. 
chokes,  become  cyanosed,  and  dies,  the  only  morbid  appearance  at  post-mortem 
examination  being  an  enlargement  of  the  thyroid. 

In  the  chronic  form  the  dyspn(ra  !s  ])i-ogressive.     Ehrhardl,  of  Koenigsberg, 
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says  that  the  first  operation  for  eiihirj^cil  thymus  was  performed  l\v  Rehii  and 
rc'ijorted  by  Sicfiol,  in  189(1.  The  patient  was  a  six-j'ears-old  cliiid  who  had 
suffered  from  dyspncea  for  ff)ur  weeks.  Tracheotomy  and  the  introduction  of 
a  long  tube  relieved  the  symptoms.    Later,  when  a  shoil  cannula  was  substituted, 

(hfficuhy  of  breatliing  again  came  on 
and    iiiunediatcly    the   thynuis  ap- 


;o  the  superior  mediastinum  was  o])ened 


licarcil.  Tiie  gland  was  pulled  out 
still  furthrr  and  fixed  outside  the 
chest,  with  peniianent  relief  to  the 
patient. 

Fritz  Koenig,  in  1897.  made  a 
partial  extirpation  of  the  gland  in 
a  ninc-weeks-old  baby  after  trache- 
otomy had  failed  to  relieve  the 
dyspnoea.  The  remaining  portion 
of  the  gland  was  pulled  out  and 
sewed  to  the  manubrium  and  the 
tendon  of  the  sterno  -  mastoid 
muscle. 

Ehrhardt  has  performed  total 
extirpation  of  the  thymus  in  two 
cases;  the  firet  was  in  a  child  of 
two  years,  the  second  in  a  girl  of 
fourteen.  No  e\il  results  followed 
complete  excision:  the  voice  was 
not  interfered  with  and  the  dyspna'a 
was  ijernianently  relieved.  The 
operation  is  simple.  A  straight 
incision  is  made  in  the  median  line 
from  the  cricoid  cartilage  to  the 
epislernal  notch;  the  superior  mediastinum  is  openetl  and  immediately  the  en- 
larged gland  protrudes.  It  is  then  |aillcd  out  and  enucleateil  with  the  finger, 
very  few  vessels  retiuiring  ligature.  The  ]irocedure  is  something  like  the  emi- 
cleation  of  a  large  lymi)h  node.  Should  the  o])erat()r  wish  to  remove  a  part  of 
the  gland,  this  can  be  done  only  between  two  ligatures. 

The  dyspneea  is  due  to  |)ressure  on  the  trachea,  and  this  i^s  much  increa.<ed 
when  the  head  suddenly  falls  or  is  bent  backward,  for  then  the  thynuis  is  com- 
pressetl  in  the  uj^per  opening  of  the  thorax.  It  is  .said  in  some  ca.^es  that  prcs-Jiuv 
on  the  imeumogastric  nerves  cau.ses  interference  with  these  functions  and  ri'sults 
in  cardiac  dilatation.  Pressure  on  the  aorta,  leading  to  dilated  heart,  is  given 
also  as  a  cause. 

Surgery  of  the  Tlu/mus  Gland.— J.  Schwinn  {Journal  of  the  American  Medical 
Ansoeiaticm.  June,  1908)  reports  a  case  of  thymic  asthma  in  a  baby  twenty-three 
days  old  in  which  he  removed  the  right  half  of  the  thynuis  in  toto  and  part  of  the 
left.     Being  unable  to  extract  the  gland  through  the  upper  aperture  of  the  chest 


I'iG.  288. — Eulargcmont  of  tlie  Tliymu.s.  Showing 
Pr('s..*ure  on  tlic  Trachea.      (Original.) 
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witliout  ju'otlucing  alai'iuiiifi  syiuptoins  of  (lyspud'a  duu  tu  ciiinprcssion  of  the 
trachea,  he  s|)lit  the  vipjxM-  part  of  the  sternum  and,  forcing  the  two  halves  apart, 
tlelivercd  tlic  gland.  The  patient  was  dischargeil  cured  eight  days  after 
operation. 

ADDENDA. 

Histology  of  Graves'  Disease. — In  some  cases  of  marked  e.xophthahnic  goitre, 
the  gland,  though  enlarged,  api)ears  to  be  perfectly  normal  microscopically,  and 
again  in  other  cases  of  goitre  where  there  is  marked  hyi)erplasia,  no  .symptoms 
of  Graves'  disease  have  shown  themselves,  llowexcr.  in  every  case  of  death 
from  Graves'  disease  with  or  without  operation,  seen  by  the  writer,  there  have 
always  been  hyper])lasia  and  infolding  of  the  epithelium  and  also  enlargement 
of  the  thymus  gland. 

Thyroidectomy. — .lackson  of  Pittsburg  performed  thyroidectomy  succes.sfully 
in  two  stages,  first  ])erforming  tracheotomy  and  four  weeks  later  enucleating 
the  gland  with  his  finger. 

It  is  said  that  rickets  in  children  is  due  to  absence  of  the  thyroid. 

Parathyroids. — \'incent  and  -loly  state  that  when  the  parathyioids  are  re- 
moved animals  do  not  die,  though  Gley  and  MacCalhnn  as.sert  the  contrary. 
Foi'sj'th,  one  of  the  latest  investigators,  holds  that  the  |)arathyroids  are  really 
thyroidal  in  nature,  have  no  special  function,  and  are  really  not  essential  to  life. 
Othei-s  assert  that  when  the  thyroid  is  extirpated  the  parathyroids  assume  the 
function  of  the  thyroid  and  (le\-eliip  vesicles  containing  colloid  matter.  Although 
the  writer  has  extirpated  completely  over  a  dozen  thyroids  and  has  taken  no  care 
to  preserve  the  parathyroids,  yet  he  has  never  seen  a  case  of  tetany  nor  yet  a  case 
of  myxcodema  except  in  a  patient  on  whom  repeated  operations  were  performed 
for  carcinoma. 


SURGERY  OF  THE  THORAX  AND  SPINAL  COLUMN. 

By  NORMAN  B.  CARSON,  M.D.,  St.  Louis,  Mi>!wun* 


I.    WOUNDS,    DEFORMITIES,    AND    DISEASES   OF   THE 
THORACIC   WALL. 

The  thomx,  which  may  be  dcscribi'd  as  a  cafic  with  iui>val)ic  walls  whii'h  are 
capable  of  expansion  and  contraction,  is  made  u|i  of  cjirtilaginous  and  bony 
parts.  The  form  of  the  thorax  is  that  of  an  irregular  truncated  cone  much  deeper 
behind  than  it  is  in  front  and  broader  from  side  to  side  than  it  is  from  before 
backward.  The  bony  elements  consist  of  ribs,  sternum,  and  thoracic  vertebra'. 
The  cartilaginous  element  consi.sts  of  the  co.stal  cartilages.  The  sternum  may 
always  be  felt  in  the  middle  line  in  fi'ont.  The  eiisiform  cartilage  is  at  the  lower 
extremity  of  the  sternum  and  is  overhung  on  each  side  by  the  costal  arch.  The 
anterior  surface  of  the  thorax  on  each  side  is  covered  by  the  pectoralis  major 
muscle.  The  ribs  are  arranged  in  twehc  pairs.  The  first  seven  ].>aii"s  reach 
the  sternum  through  their  cartilages  and  are  called  (rue  ribs  fcosta-  vera')  or 
sternal  ribs.  The  remaining  five  pairs  of  ribs  do  Udt  reach  the  sternum  and  are 
called  false  ribs  or  asternal  ribs  (costa>  spuria').  The  cartilage  of  each  of  the 
three  upper  asternal  ribs  joins  the  cartilage  of  the  rib  inunediately  above  it. 
The  last  two  ribs  on  each  side  have  their  cartilages  ending  free  and  are  called 
the  floating  ril)s.  The  upper  libs  are  co\Tred  by  thick  muscles  and  cannot  be 
felt  except  at  their  .sternal  terminations.  In  order  to  count  the  ribs  it  is  best  to 
begin  with  the  second  rib  which  joins  the  sternum  at  the  junction  of  the  manu- 
brimn  and  the  lx)dy  of  the  sternum.  The  twelfth  rib  is  often  too  small  to  be 
pal|)ai)le.  The  nipple  is  usually  o\er  the  fourth  intercostal  space:  but  its  posi- 
tion is  subject  to  great  variations,  jjarticularly  in  wimicn,  and  it  should  never 
be  used  as  a  landmark  in  coimting  the  ribs. 

It  is  the  author's  purpose  in  this  section  to  coasider  the  malformations,  the 
injuries,  and  the  diseases  of  the  thoracic  wall,  confining  his  remarks  to  those 
conditions  which  affect  the  thoracic  wall  itself  but  do  not  involve  the  viscera 
contained  within  the  chest  ca\ity.     The  subject  uf  fractures  and  dislocations 

*.\uthi)r's  Nolo:  Tlio  writer  wLslios  to  :ickin)wleili;o  hi.s  inilclitedne.s.s  to  Dr.  Nathaniel 
Alli.son,  of  St.  Louis,  for  valuable  aid  rendered  in  the  preparation  of  this  article  for  publica- 
tion, and  to  Dr.  W.  C.  Kraiiss,  of  Buffalo,  N.  Y.,  for  the  use  of  an  unpublished  manuscript 
on  Tumors  of  the  Spinal  Cor<l,  from  which  manuscript  he  has  borrowed  a  number  of  data  of 
importance.  The  author  also  wishes  to  express  his  thanks  to  the  various  gentlemen  from 
whose  works  he  has  taken   illustrations. 
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of  the  hdiics  or  (•artila,acs  of  tlic  tlmraric  wall  will  luit  Kc  cdnsidcrcd  Ihtc,  as  it 
has  Ix'i'U  taken  up  in  tlic  articics  on  t'l'actui'cs  and  <lisl(icati(in>. 

^^'()U^■I>s  OF  THE  Chest  ^\'AI.I,. 

Tlic  wouiuis  which  in\'iil\-c  the  tliDracii'  wall  may  he  (li\-iile(l  into  the  follow- 
ing heads: — Contusions,  Penetrating  and  Xon-Penetrating  W'oiuids,  and  Burns. 
The  jienetrating  wounds  of  the  chest  will  receive  consideration  in  \'ol.  VII.,  in 
the  article  on  Surg(  ry  of  the  Lungs,  etc. 

Contusions  of  the  Chest. — Contusion  of  the  chest  is  an  injury  which  usually 
results  from  a  blow  with  a  hlunt  instrument  or  from  some  violent  pressure.  The 
injury  may  he  limitetl  to  the  soft  jjarts  or  it  may  involve  the  bony  elements, 
resulting  in  fracture.  It  may  be  severe  enough  to  cause  injury  to  the  internal 
organs,  and  this  at  times  without  damaging  the  chest  wall  to  any  marked 
extent. 

Sv.MPTfjMS. — The  s3'mptoms  protluced  by  these  injuries  vary  in  direct  pvo- 
portion  to  the  severity  of  the  blow  or  the  degree  of  the  pressure.  The  patient 
may  present  a  definite  ])icture  of  shock,  and  this  may  bo  the  case  where  there 
is  little  evidence  of  external  injury.  The  physical  signs  of  injury,  which  ap- 
pear more  or  less  quickly,  are  ecchymoses,  ha>matoma,  the  laceration  of  muscl(>s, 
and  occasionally  emphysema  of  the  subcutaneous  tissue.  The  latter  condition 
may  involve  only  a  limited  area  or  it  may  extend  over  the  entire  chest  wall, 
neck,  face,  and  abdomen,  so  that  the  normal  contovu'  of  the  individual  is  altered 
bej'ond  recognition. 

Diagnosis. — The  history  obtainable  from  the  jiatient  or  from  those  who 
witnessed  the  injury  will  generally  make  clear  the  character  and  the  extent  of 
the  injury.  Ha^matoma  is  evidenced  by  the  appearance,  at  the  seat  of  the  injury, 
of  a  soft  tumor  that  varies  in  size  according  to  the  amount  of  blood  exti'ava- 
sated  and  the  degi-ee  to  which  the  density  of  the  tissues  interferes  with  its  spread. 
^^'here  the  intercostal  arteries  have  been  rupturetl,  or  where  the  internal  mam- 
mary ailery  has  been  injured,  the  hemorrhage  resulting  may  be  of  vital  signifi- 
cance. Emphysema  may  be  limited  or  general.  The  differential  tliagnosis 
between  blood  clot  and  a  tumor  containing  air  is  determined  by  palpation  and 
by  percussion.  Paljiation  reveals  crepitation  where  air  is  jiresent,  especially  at 
the  margin  of  the  tumor;  jx'rcussion  over  a  tumor  which  contains  air  giv(>s  a 
resonant  note,  while  the  note  will  be  completely  fiat  over  a  tiunor  containing 
blood.  The  laceration  of  muscles  is  evidencetl  l)y  the  impaii-ment  of  function 
of  the  part  controlled  by  the  injured  muscles,  and  also  by  a  tleincssion  corre- 
sponding to  the  length  and  breadth  of  the  tear  or  laceration  in  the  muscular 
tissue.  The  presence  of  emphysema  is  suggestive  of  fracture  of  a  rib,  though 
it  may  exist  where  no  fracture  is  demonstrable.  Cai'cful  examination  should  be 
made  to  detect  the  pre.sence  of  injury  to  the  organs  containeil  within  the  thorax. 

Treatment. — When  shock  is  present  to  any  degree,  stimulants,  warmth, 
and  al>soiute  rest  are  the  main  factors  to  be  observed  in  treatment.  Where 
there  is  ha-matoma,  applications  of  evaporating  lotions  should  be  made  unless 
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the  size  or  tenseness  of  the  tumor  seems  likely  to  influence  the  nutrition  of  the 
integument,  in  which  case  warm  aijplications  and  the  removal  of  all  pressure 
should  be  emploj-ed.  If,  despite  this  treatment,  it  becomes  evident  that  gan- 
grene or  sloughing  of  the  skin  is  about  to  follow,  the  tumor  should  be  freely  in- 
cised and  the  clot  of  blood  removed.  If  hemorrhage  still  continues,  the  bleed- 
ing vessel  should  be  picked  up  and  lig;ated.  As  a  general  thing,  extravasated 
blood  is  absorbed  and  the  tumor  disappeai-s  spontaneously;  in  rare  cases,  how- 
ever, these  hiematomata  become  infected.  When  this  happens,  free  incision 
should  be  made,  the  pus  evacuated,  and  the  cavity  washed  out  and  treated 
antise]jtically.  Emphysema,  as  a  rule,  will  di.sappear  spontaneously  after  a 
few  days.  W  iurr  muscles  have  Ijeeii  lacerated  no  special  treatment  is  necessary 
unless  the  involvetl  nniscle  is  of  importance  to  function.  AVhen  this  is  the  case, 
the  ends  of  the  torn  muscle  should  l)e  carefully  sutun>d  together  and  the  parts 
invdlvrd  sliiiiilil  1)1'  cniirnicd  by  a  bandage  until  healing  shall  have  taken  place. 

Non-Penetrating  Wounds  of  the  Chest. — Xon-penetrating  wounds  of  the 
chest  may  be  either  incised,  punctured,  contused  or  lacerated,  or  even  gunshot 
wounds.  Under  the  head  of  pimctured  wounds  are  included  those  where  the 
depth  of  the  wound  is  greater  than  the  diameter  of  the  o])ening;  under  that  of 
lacerated  or  contused  wounds  should  l)e  placed  injuries  which  are  inflicted  by 
a  blunt  instrument  and  in  wliicli  tiic  skin  is  broken  and  the  sun-oumling  area 
and  subjacent  tissues  are  involved. 

Incised,  wounds  are  inflicted  by  sharp,  cutting  instruments,  which  make  a 
line  of  incision  through  some  or  all  of  the  soft  tissues  with  or  without  opening 
the  pl(>ural  cavity.  The}'  are  fretjuently  the  result  of  razor  cuts  and  are  at  times 
of  great  extent,  encircling  almost  half  the  circumference  of  the  thorax  or  running 
its  entire  length  in  a  vertical  or  diagonal  direction.  Punctured  wountls  are  cau-sed 
])y  a  long,  sharp-pointed  instrument — such  as  the  stiletto,  the  bayonet,  the 
Ijitchfork,  or  a  sharpened  piece  of  iron  or  wood — which  entei-s  the  tissues  and 
often  involves  the  pleural  cavity.  A  jjunctured  wound  of  the  chest  may  i)e 
caused  by  falling  on  a  i)icket  fence.  The  author  recalls  a  ca.se  where  a  man  fell 
on  a  broken  rake  handle,  and  another  where  a  boy  fell  from  a  tree,  the  chest 
receiving  dming  the  fall  a  pimctured  wound  from  a  broken  branch.  Lacerated 
wounds  are  inflicted  by  an  instrument  which  teai-s  the  tissues,  or  by  violence 
which  manifests  itself  in  some  other  manner.  This  form  of  injurj-  is  the  most 
fre(iuent  of  the  non-penetrating  injuries  of  the  chest  wall.  Contused  wounds 
are  inflicted  by  a  lilunt  instrument  or  a  fall,  and  are  often  accom]>anietl  by  injury 
to  the  thoracic  ^•is(■(•ra.  Occasionally  such  wounds  are  followed  by  the  devel- 
opment of  traumatic  pneumonia,  in  which  the  clinical  signs  are  freiiuently  unlike 
tho.se  of  ordinary  lobar  ])neumonia;  the  onset,  in  the  former  di.sea.-*e,  often  l>eing 
insidious  in  character,  with  no  initial  chill.  As  to  the  origin  of  this  form  of 
pneumonia,  much  has  been  written.  Demuth  consitlei-s  these  cases  as  inflanuna- 
tory  infiltrations,  lobar  blood  infiltrations,  the  fever  depending  upon  ab.sori)- 
tion  of  the  products  of  decomposition  of  the  blood.  Dmnstrey  claims  that, 
owing  to  tlie  injury  which  it  has  received,  the  alveolar  e]nthelium  furnishes 
a  place  (if  lowered  resistance  in  which  the  diplococci  of  pneumonia  may  develop. 
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Symptoms  axd  Diacxosis. — Tlie  clinical  picture  presented  in  these  injuries 
is  characteristic  of  wounds  of  this  nature.  There  is  usually  nior(>  or  less  heinor- 
rhajje,  and  in  some  cas(>s  shock,  at  times  severe,  may  be  ijresent. 

The  diagnosis  depends  upon  the  history  of  the  injury  and  the  appearance 
presented  by  the  injured  region. 

Tre.vtmf.xt. — Incised  wounds,  unless  made  by  a  dii'ty  instrument.  re(|uire 
simple  cleansing,  suturing,  and  dressing.  In  case  the  instrument  prnducing 
the  wound  is  known  to  have  l)een  dirty,  the  latter  should  be  carefully  cleaned, 
drainage  should  be  established,  and  antiseptic  dressings  should  be  applied.  In 
the  treatment  of  jnuictured  wnunds  the  course  to  be  pursued  depends  also  on  the 
nature  of  the  instrument  thai  lias  inflicted  the  injury.  If  the  instrument  lias 
passed  througli  the  clothing,  it  is  usually  necessary  tn  eiilai-ge  the  wound  in 
order  to  learn,  by  a  careful  exaiiiination,  whethei-  any  pdi'lidiis  nf  it  di-  .■uiy 
other  foreign  bndies  have  been  carried  into  the  tissues.  If  no  foreign  substance 
is  found  in  the  wound,  it  is  enough  to  cleanse  the  surface  and  apply  an  anti.septic 
dressing.  If  the  object  or  instrument  which  caused  the  injury  has  be(-n  lying 
in  the  dust  or  is  co\-ere(l  with  dirt,  especially  if  it  has  been  in  use  aliout  a  stable, 
the  wound  should  be  laiil  open,  washed  thoroughly,  th(>n  cauterized  with  car- 
bolic acid  and  immediately  afterward  saturated 
with  alcohol,  packed,  and  finally  dre.ssed  with 
antiseptic  dressing.  At  the  same  time  a  pro- 
pliyLactic  dose  of  5  c.c.  of  antitetaiiie  serum 
should  be  administered,  and  the  dose  should 
be  repeated  on  two  succeeding  days.  This 
treatment  should  be  especially  applied  where 
the  wound  is  due  to  a  wad  from  a  blank  cart- 
ridge. In  no  case  should  one  fail  to  put  this 
treatment  into  effect  where  there  is  anj'  rea- 
sonable ground  for  suspecting  the  presence  of 
the  tetanus  bacillus.  The  same  treatment 
should  be  applied  to  lacerated  and  contu.sed 
I       ^  mm       wounds  exce])t  in  cases  where  the  apjiearance 

I  ^      ^^       of  a   scar  would  be  objectionable.      Here  the 

\  ,         ^M       edges  of  the  wound    may  be  excised  and    tlie 

fresh  surfaces  brought  together  by  sutures. 

Burns  of  the  Chest  Wall. — As  elsewhere 
on  the  surface  of  the  body,  burns  of  the  che.st 
wall  may  be  divided  according  to  their  severity 
into  burns  of  the  first,  the  second,  and  the  third 
degrees.  Hums  of  the  chest  are  comparatively 
I'are,  and  are  usually  seen  in  children  who 
s])ill  hot  fluids  or  corrosive  chemicals  over  them.selves.  (Fig.  289.)  It  is  to  be 
remarked,  as  well,  that  burns  of  the  chest  for  a  given  area  are  more  severe  in 
their  constitutional  effects  than  are  burns  elsewhere  on  the  surface  of  the 
body.     In  adult  life  burns  of  the  chest  sometimes  follow  the  explosion  of 


Fig.  289.— Severe  Burn  of  Front  of 
Chest.  (City  Hospital,  St.  l.ouis,  Mo.) 
(See  also  Fig;.  401  on  pa^e  027  of 
Vol.  IV.) 
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gases  or  of  dynainitf  or  guiiiiowdcr.  They  are  soiuetiiiie.s  .seen  in  the  insane, 
who  are  prone  to  lean  against  hot  stoves  or  hot  steam  pipes.  Of  late  years, 
since  the  general  use  of  the  Roentgen  ray,  many  burns  of  the  thorax  have 
been  reported  as  a  result  of  the  use  of  this  light  for  radiography  and  thera- 
peutic purposes.  Heat  from  radiation  produces,  as  a  rule,  a  bum  of  the 
fii-st  or  second  degree  only.  A  burn  of  the  first  degree  is  evidenced  by  an 
erythematous  condition  of  the  epidermis  and  is  not  a  serious  affair.  A 
burn  of  the  chest  wall  of  the  second  degree,  in  which  the  Malpighian  layer 
ami  till'  jjapilla'  of  the  skin  are  destroyed  along  with  the  epidermis,  may,  pro- 
vidctl  tiic  area  involved  is  of  considerable  extent,  prove  a  very  serious  affair. 
A  burn  of  the  third  degree  (which  signifies  a  complete  destruction  of  the  skin  and 


the  underlying  tissues  of  the  chest,  even  the  muscles  at  times)  is  a  fatal  injuiy  in 
cases  where  the  area  involved  is  consideral>le.  In  such  a  burn  the  pleura  is  in 
most  ca.ses  .seriously  injured.  In  the  more  severe  cases  it  will  often  be  noted 
that  all  three  degrees  of  burn  are  jiresent. 

TuKATMEXT. — The  treatment  of  a  burn  of  the  chest  wall  consists  of  treatment 
of  the  general  condition  of  the  patient  as  well  as  of  local  treatment  at  the  site  of 
the  injmy.  Burns  of  the  fii-st  degree  re<iuire  little  treatment  for  constitutional 
symi)toms:  locally,  they  arc  best  treated  by  the  apjilication  of  a  .solution  of  ace- 
tate (if  lead  or  of  sodium  bicarbonate,  or  by  the  use  of  water  charged  with  car- 
bnnic  acid  gas.  ^^■here  the  Inirn  is  of  a  severer  degree  the  author  i)elieves  that 
the  use  of  oils  should  be  avoided,  as  they  favor  the  production  of  septic  condi- 
tions and  also  promote  the  process  of  absorption,  which  is  an  extremely  dan- 
gerous factor,  ^^'here  bli-stei-s  have  formed,  the  fii-st  step  is  to  open  them  and 
riMuove  the  elevated  skin.  Some  physicians,  I  am  aware,  recommend  that  the 
skin  be  allowed  to  fall  back  into  place,  in  order  that  healing  may  take  place  lx>- 
neath  it:  and,  as  a  matter  of  fact,  healing  often  does  take  place  when  this  coui-se 
is  iHirsued.  The  apjilication  of  rubber  tissue,  covered  with  a  twenty-per-cent 
solution  of  lioric  acid,  is  in  order  after  the  elevateil  skin  has  been  removed.  Picric 
acid  should  be  used  with  care  on  account  of  the  tlanger  of  absorption.     Exposure 
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to  the  air  .should  Ix'  favori'd  in  {•crtaiii  cases.  Burns  of  the  lliiid  (icirrcc  arc  fol- 
lowed by  sloufihiiifi,  the  separation  of  the  .slou^di  rei|uinnj:  aliout  a  week  fur  its  ac- 
complishment. As  soon  as  the  congestive  stage  is  over,  tiie  i)atient  should  l)e 
brought  under  the  influence  of  an  ana-sthctic  and  the  necrotic  ti.ssues  removetl.  the 
deiuided  area  then  being  treated  by  the  application  of  boric-acid  solution,  as 
stated  above.  The  healing  of  large  granulating  surfaces  may  l)e  aided  by  skin 
grafting,  in  accordance  with  the  method  of  Thiersch,  or  by  transplanting  large 
skin-flaps  from  the  arm  or  from  other  individuals.  If  the  healing  eschar  in\-olves 
the  axillary  region,  serious  limitation  of  motion  is  lialile  to  fullnw,  and  a  sec- 
ondary operation  will  bo  ro(|uired  to  establish  function  at  the  shnuldci'  joint. 
Profound  burns  of  the  che.st.  however,  may  be  recovered  from  without  maikcd 
deformity.  It  is  to  be  borne  in  mind,  nevertheless,  that  old  .scars  are  often  the 
scat  of  development  of  carcinoma.  Burns  caused  by  the  Roentgen  raj^  shovild  be 
treated  in  the  same  manner  as  are  burns  ])roduced  by  other  causes.  They  seem 
especially  liable  to  the  developnu  iit  of  carcinoma.  The  constitutional  trcatincnt 
em])loyed  for  biu'ns  of  the  thoracic  wall  is  the  same  as  that  ordinarily  em- 
ployed in  combating  collapse  and  severe  surgical  shock.  Normal  salt  solution 
should  be  infused  and  the  ])atient"s  jiulse  and  resjjiration  should  be  carefully 
watched.  It  .should  be  borne  in  mind  that  serothorax  and  ))yothorax  at  times 
(le\'cl()l)  as  a  ri'sult  of  burns  of  the  thoracic  wall  and  reiiuii-<'  aspiration. 

I)iiF()H.Mrrn:s  of  thk  ('ni;sT  Wall. 

Thoracic  deformities  may  be  eitliei-  congenital  or  aci|uired.  They  are  com- 
parativeh'  infrequent. 

The  congenital  deformities  of  the  thorax  are  usually  the  result  of  (•(Jiidiiidns 
brought  about  by  defective  growth  in  utcro.  Of  these  the  most  imiiortant  are: 
.sternal  clefts,  sternal  fi.ssures,  and  hiatus  in  the  sternum.  The  interest  of  these 
deformities  consists  chiefly  in  the  fact  that  they  may  be  mistaken  for  injuries  to 
the  che.st  wall.  The  sternum  may,  in  some  cases,  be  entirely  absent,  and  a  hernia 
of  the  lungs  is  then  likely  to  occur.  Again,  there  may  be  a  partial  development  of 
the  sternum,  with  fi-ee  ribs  on  the  affected  side  and  the  intervening  s])ace  filled 
with  a  membrane  which  bulges  during  expiration  and  retracts  during  inspira- 
tion.    Through  this  defect  pulsation  of  the  heart  or  aorta  may  be  felt. 

The  ac<iuired  deformities  of  the  chest  are  usually  the  result  of  pathological 
conditions,  chief  among  which  is  rickets. 

Flat  Chest. — Flat  chest  is  an  acquired  deformity  of  the  thorax,  wliidi  is 
developed  by  certain  occupations  and  is  seen  chiefly  among  those  who  are  re- 
fiuired  con.stantly  to  stoop  while  at  work — shoemakers,  embroidery  makere,  etc. 
The  deformity  consists  of  a  sinking-in  of  one  side  of  the  chest  at  the  level  of  the 
xiphoid  jM-ocess.  It  is  usually  accompanied  by  the  deformity  known  as  "round 
back,"  the  chest  not  being  actually  flattened  but  apjjearing  so  because  the  shoul- 
dei-s  and  scapuhe  are  displaced  forward.  Hutchinson*  has  called  attention  to 
the  fact  that  these  chests  are  usually  round  in  that  they  are  deeper  than  normal 
♦Hutchinson:    Jour.  Amer.  Med.  Assoc,  Sept.   11th,   1897. 
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— a  persistence  of  the  fa'tal  type.  He  give.s  u:^  an  index  which  show^  the  rela- 
tive depths  of  the  chest  at  different  ages.  This  index  is  found  Ijy  dividing  the 
antero-posterior  diameter  at  the  nipples  Iw  the  transverse  diameter  at  tiie  same 
level. 

Hat  chest  is  often  simi^ly  an  exaggeration  of  that  condition  of  the  chest 
which  is  observed  in  a  patient  with  round  slioulders  or  with  kyphosis. 

Pigeon  Breast. — Pigeon  Ijreast  (pectus  carinatum)  is  a  type  of  chest  which 
resenihlcs  the  clicst  of  the  quadruped.     It  is  characterized  by  the  projection  of 
the  sternum  and  cartilages  in  the  form  of  a  keel.     The  iatcral  diameter  is  much 
diminished  and  the  antero-poste- 
I'ior  diameter  is  increased.     This 
deformity  is   always  accjuired  and 
may  result  from  rickets,  Pott's  dis- 
ease, paralytic  conditions,  or  ob- 
struction of    respiration,   possibly 
due    to    enlarged    tonsils    or   ade- 
noids.    (Fig.  291.)    It  is  a  defonu- 
it\'  which  is  frecjuently  associated 
with  Pott's  disease. 

Funnel  Chest.  —  Funnel  chest 
(pectus  cxcax'atum)  is  a  deformity 
of  the  thorax,  the  reverse  of  pigeon 
breast.  The  lateral  diameter  of 
the  thorax  is  increased  and  the 
sternum  is  disjjlaced.  It  is,  in  the 
milder  degrees,  a  common  deform- 
ity, and  may  be  of  congenital  origin. 

The  acquired  deformities  of  tiie 
chest  that  result  from  nasal  ob- 
struction, or  any  obstruction  to 
respiration,  are  very  connnon. 
Adenoid  tumoi-s,  according  to 
Young,  almost  invariably  cause  a 
deformity  of  the  chest.  Hyper- 
tni]ihy  of  the  tonsils  has  been  as- 
sumed by  Dupuxiren,  Cooper, 
and  Warren  as  an  important  etiological  factor.  It  may  be  said  that  any 
ol)struction  of  one  of  the  u|>per  air  passage.-^,  which  is  great  enough  to  cause  in- 
.sufficient  respiratory  action  during  infancy  and  rhildliood,  wii!  produce  thoracic 
deformity,  ina.snmch  as  the  chest  cannot,  under  these  circunL-^tances,  expand 
normally.  Deformities  of  the  chest  may  also  result  from  paralj-tic  affections 
which  produce  insufficient  muscular  action. 

Prognosis. — The  prognosis  of  congenital  or  ac(iuired  deformities  of  the  chest 
depends  upon  the  nature  and  extent  of  the  deformity.  In  fissures  of  the  ster- 
num, or  in  cases  where  this  bone  is  absent,  a  i)rotrusion  of  the  thoracic  vi.-icei"a 


lu^.  -J'.n.  A.-.iuirrd  Liufuniiity  ..f  Ihr  Tl.ur:..ic-  W  all. 
line  ti)  Ailenoiils.  Case  prfseuts  marki-J  caviiig-iu  of 
the  li-ft  tlioracic  wall.     (Original.) 
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(]jiiliu()ual  huniia,  piiciiiiiutocclc)  may  laki'  jjlacr  ami  tliu.s  complicate  the  original 
condition.  After  acUilt  life  is  reached  very  little  can  be  done  to  overcome  these 
deformities,  certain  varieties  of  which  have  a  serious  efl'cct  upon  the  heart  and 
lungs  and  the  process  of  respiration,  ami  tluis  indii'ectiy  upon  tiic  general  iieaith 
and  nutrition  of  th(>  patient. 

'I'kk.^tmkxt. — The  treatment  of  congenita!  and  aciiuircd  di'fni-initics  of  the 
thorax  consists  i)re-eminently  in  removing  the  cause  of  I  lie  deformity.  Cases 
dependent  upon  rickets  should  be  treated  for  rick(>ts  and,  whcic  there  is  obstruc- 
tion to  the  respirator}'  organs,  this  should  be  carefully  and  speedily  remn\cd. 
Clynmastic  exercises  and  active  and  ])assive  movements,  coupled  witii  correc- 
ti\'e  appliances,  should  lie  eniploycMl.  \\'herc  there  exists  an  ectopic  condition, 
the  defect  may  be  remedied  by  an  osleoijlastic  ot)eration  such  as  that  described 
by  N'ulpius.  This  operation  consists  in  bisecting,  longitudinally,  that  poition 
of  the  rib  which  is  immediately  adjacent  to  the  gap  and  connecting  each  of  the 
separate  portions  (or  fiaps),  after  mobilizing  them,  with  the  nearest  rib. 

Deformities  of  the  Ribs. — Defective  formation  and  entire  absence  of  ribs  are 
uncciiiimon  abnormalities.  They  ai'e  usually  found  to  be  associated  with  lateral 
cur\ature  of  the  spine. 

Cervical  Ribs. — Cervical  ribs  are  jirobably  much  more  fi-e(|uent  than  is  suji- 
posed.  Of  recent  years  they  have  often  been  discovered  by  the  x-ray  in  in- 
dividuals in  whom  their  presence  had  not  previously  been  suspected.  Reisman* 
has  reported  forty-six  cases;  Pilling  mentions  one  hundred  and  twenty-nine 
ca.ses.  (For  further  details  relating  to  cervical  ribs,  consult  the  article  on  "Sur- 
gical Diseases  and  Wounds  of  the  Xeck"  in  the  earlier  part  of  this  volume.) 

D1SE.VSE.S   OF   THE    ChE.ST    ^^'.\LL. 

Furuncles  and  Carbuncles. — The  skin  which  covers  the  chest  wall  is  provided 
with  an  abundance  of  st'baceous  glands,  and  consecjuently  it  is  a  favorite  seat 
foi-  the  locahzation  of  furuncles  and  carbuncles.  This  is  particularly  true  of  the 
back,  where  the  region  of  the  shoulder  blades  and  root  of  the  neck  is  exposed  to 
the  irritation  of  clothing  and  is  frefjuently  the  seat  of  comedones  and  of  acne. 

The  ordinary  furuncle  will  yield  rapidly  to  incision  and  antiseiitic  treat- 
ment :  the  carbuncle,  on  the  other  hand,  is  a  much  more  difficult  disease  to  deal 
with,  especially  in  the  aged  and  in  patients  who  have  diabetes.  Death  from 
sepsis  or  from  cachexia  is  not  an  unusual  event  in  such  patients  when  they  are 
affected  with  carbuncle.  In  all  cases  of  furunculosis  or  carbunculosis  the  ])res- 
encc  of  nephritis  or  diabetes  or  other  constitutional  affection  should  call  for  care- 
ful consideration. 

As  regards  the  surgical  measures  which  experience  has  shown  to  be  ei'feclive, 
the  choice  lies  between  cmcial  incisions  and  excision  of  the  entire  carbuncle; 
and  there  is  very  little  doubt  to-day  that  excision  is  the  safer  course  to  adopt. 
(See  also  Vol.  II.,  page  307.)  Where  a  diagno.sis  of  diabetes  or  nephritis  has  been 
made,  one  should  be  careful  to  give  a  very  guarded  ])rognosis. 

*  Reisman,  in  University  of  Pennsylvania  Bulletin,  Marcli,  1904. 
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Phlegmon  of  the  Chest  Wall.  Acute  ab.sce.s.sc'.s  of  the  chest  wall  arise  from 
infections  introduced  rimu  without;  they  also  develop  as  a  setiuence  of  the 
lodfinient  (if  a  f(irei,t;ii  liddy  in  a  wound:  hut  their  most  frecjuent  mode  of 
development  is  frmu  supjiurating  lymph  nodes  of  the  axilla.  Here  the  col- 
lection of  pus  ma_\-  jiravitate  along  the  cour.se  of  the  ribs  and  point  somewhere  on 
the  anterior  suiface  of  the  che.st.  In  making  a  diagnosis  of  abscess  of  the  chest 
wall,  it  is  well  to  bear  in  mind  the  condition  known  as  empyema  necessilatis* 
which  is  always  accompanied  bj'  the  physical  signs  of  empyema  (as  may  be 
demonstrated  by  percussion,  auscultation,  and  exploratory  aspiration).     Cold 


Fig.  292 


Fig.  203. 


FiG.s.  292  and  29:j.  ~  Front  and  Side  Views  of  a  Patient  AtTceted  wit li  Tuberculosis  of  tlie.Stermun 
at  the  Junction  of  tlic  .Manul)riuin  and  filadiolus.  In  this  case  the  lesion  simulated  fracture  of  the 
sternum  .so  closely  that  se\eral  unsuccessful  attempts  were  made  to  reduce  the  deformity  before  it 
became  evident  that  tlie  bone  was  not  fractured  but  diseased       (.Vuthor's  case.) 

abscesses  of  the  chest  usually  follow  a  tuberculous  periostitis  anil  are  at  times 
discovered  at  some  distance  from  the  focus  of  carious  bone. 

The  .symptoms  produced  by  a  large  absce.ss  of  the  chest  wall  are  at  times  very 
severe.  The  treatment  indicated  for  any  of  these  conditions  consists  of  drain- 
age, curettage,  and  antiseptic  packing  and  dressing. 

Osteomyelitis  of  the  Sternum  and  Ribs. — Acute  osteomyelitis  of  the  sternum 
and  ribs  is  a  rare  affection  and  it  is  usually  di.'icovered  in  ca-ses  which 
ha\e  fiici  of  osteomyelitis  elsewhere.  It  has  been  noteil  tliat  this  affection  is 
sometimes  associated  with  tyjihoid  fever  and  also  with  syphiUs.  Tiie  region  of 
the  ril)  chiefly  affected  is  at  the  line  of  junction  between  Ixine  and  cartilage,  or, 
when  the  focus  is  situatetl  in  the  .sternum,  it  lies  at  the  junction  of  rib,  cartilage, 
and  sternum. 

* ".4111  empyema  in  which  the  pus  burrows  tliroupli  the  intercostal  spaces  and  appears  as 
a  subcutaneous  tumor."     (Gould.) 


no 
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The  trcatincnl  is  .-^urgical.  W'liat  is  needed,  as  a  rule,  is  a  five  and  early 
incision.  In  a  few  ca.so!?,  however,  a  reseetion  of  the  diseased  area  of  the  i)one 
or  eartila.u'e  will  have  to  he  made. 

Tuberculosis  of  the  Sternum  and  Ribs. — 'i'lilienuldsis  of  the  >tennan  and 
riks  is  more  frequently  eneountered  than  acute  osteoinyelitic  disease.  As 
compared  with  tuberculosis  of  the  lioncs  of  the  extremities,  it   is  a  very  rare 

affection.  (Figs.  292,  293,  and 
294.)  For  a  complete  considera- 
tion of  the  subject  refel'ence  should 
be  made  to  the  ai'tiele  on  "Tu- 
berevilosis  of  the  I'ones  and 
Joints."  in  \i<\.  III. 

SjT)hilis  of  the  Sternum  and 
Ribs. — This  affection  is  very  simi- 
lar to  tuberculosis  in  its  clinical 
aspects.  At  times  the  sternum 
may  show  extensive  destruction, 
or  there  may  be  gummatous  swell- 
ings on  its  anterior  surface  or  on 
the  surfaces  of  the  ribs.  The 
diagnosis  depends  upon  the  history 
of  syphilis  and  the  presence  of 
syphilitic  lesions  elsewhere.  Treat- 
ment consists  in  the  routine 
administration  of  constitutional 
remedies.  M  times  surgical  inter- 
ference for  the  purpo.se  of  diainage 
maj'  be  found  necessar}-. 

Actinomycosis  of  the  Chest 
Wall. — .\ctinomycosis  of  the  chest 
wall  is  .seldom  if  ever  a  jirimary 
infection.  Usually  it  extends 
from  a  focus  in  the  neck,  face, 
or  vertebra,  and  in\(ilves  the  clavicle,  the  sternum,  or  the  ribs.  The  dis- 
ease, however,  may  extend  outward  from  the  lungs  or  pleia-a.  Hickens  found 
the  lungs  involved  in  from  twelve  to  fifteen  per  cent  of  the  cases. 

Actinomycosis  is  characterized  by  persLstent  and  rapid  i)rogress.  Follow- 
ing the  development  of  an  abscess  at  the  original  seat  of  infection,  fistulous  tracks 
form  in  all  directions  and  establish  new  ab.scesses  in  the  surrounding  tissues. 
This  burrowing  goes  on  without  cessation  and  the  patient  presents  a  j^icturc 
similar  to  that  of  rajiidly  i)rogressive  tuberculosis.  Hodenpj'l  collected  thirtj-- 
four  ca.ses,  and  of  this  number  thirty-two  ended  in  death.  No  accurate  or  certain 
diagnosis  can  be  made  without  .a  microscopical  examin.ation  of  the  pus  removed 
from  the  area  involved,  and  one  should  never  i)Osti«)ne  such  an  examination 
where  the  presence  of  actinomyces  is  suspected. 


Fig.  294. — Tuberculous  Disease  of  the  Manubrium 
Stemi.  (From  tie  Quervain's  "  Speziellc  Chirurgischc 
Diagnostik,"  Leipzig,  1907.) 

Tlie  patient  gave  a  liistory  of  tuberculosis  in  his 
family.  Xo  cvitlence  whatever  of  syphilis  was  dis- 
covered. The  i^us  obtaine<i  by  pimcturing  the  swelling 
was  of  a  brownisli  color,  tough  and  mucoiil  in  charac- 
ter. The  administration  of  potassium  ioilide,  whicli 
was  tried  at  the  very  beginning,  ]iroduced  no  benefi- 
cial effects.  Inoculation  of  a  guinea-pig  demonstrated 
the  tuberculous  nature  of  the  disease. 
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Tlic  trciUiiunt  consists  in  opening  the  alwcosscs,  washing  tlicni  out  freely 
witii  iiydrogen  dioxide,  and  then  applying  a  saturated  solution  of  silver  nitrate, 
a  ninety-five-per-eent  solution  of  cariKilic  acid,  or,  as  reeoniniended  ]>y  Reran,  a 
strong  solution  (jf  sulphate  of  eo])|ier.  The  i)atient  should  bo  surrounded  by  the 
lust  hygienie  conditions  pos- 
sible and  should  be  given 
half  a  grain  of  sulphate  of 
copper  three  times  a  day  oi' 
l)Otassiuni  iotlide  in  full 
doses.  A\'hen  new  abscesses 
form,  they  should  be  treated 
as  above  outlined.  (See  also 
Vol.  III.,  page  458.) 

Echinococcus  of  the  Chest 
Wall. — Echinococcus  of  the 
chest  wall  is  rare.  The  lit- 
erature contains  but  one  case 
of  primary  echinococcus  of 
the  sternum,  viz.,  that  re- 
[jorted  by  Madelung.  This 
form  of  cyst  develops  in  the 
chest  wall  usually  as  a  soft 
tumor  mass  similar  to  a  li- 
poma, and  is  generally  found 
in  tlu'  muscle  layer.  Diag- 
nosis is  made  by  exploratory 
incision  or  puncture,  and  by 
the  (liscoN-rry  of  the  hooklets 
in  the  Huiil  contained  within 
the  cyst.  Th(>  finding  of  the 
hooklets  is  at  times  difficult 
and  even  imi)ossible;  the 
presence  of  succinic  acid  in 
the  fluid  is  regarded  as  a  pos- 
itive diagnostic  sign. 

Exposure  of  the  cyst  wall 
byincision  and  remn\-al  of  the 
entire     cyst     constitute     the 
only  treatment  that  is  required.      Prolonged  sujipuration  is  ai>t  to  follow   an 
operation  for  the  removal  of  an  echinococcus  cyst. 

New-Growths  of  the  Chest  Wall. — As  in  the  case  of  tumoi-s  elsewhere  on  the 
surface  of  the  body,  the  new-gi'owtlis  which  involve  the  thoracic  wall  ma}'  be 
divided  into  benign  growths  and  malignant  growths.  A\"hen  their  origin  is  taken 
into  consideration  they  may  lie  separated  into  those  which  arise  from  the  soft 
jiarts  and  those  which  arise  from  the  bones  or  periosteum. 


I'll;.  L'!i.-.,  i',n,lnl..u-  rmii..r  ..I  tlir 
Molliiscvim  of  tlu-  .\riiis.  ("Iirst.  .\l>.li>mci 
of  Dr.  (".  W'inticlil  Perkins,  Princeton, 
Medical  Record.  Sept.  26tli,  190S.1 


InaM.  :.n.l  1  il.n.iim 
.  MM.l  Thighs.  (CiLse 
X.  J.      See  rejwrt  in 
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/)(///;//(  (.'/■oic//i.s-.— Amoiifj;  till'  Ijcni^u  growllis  wiiii'li  ai-- luuiid  on  tlic  chost 
wall,  inciition  should  bo  made  of  sebaceous  cysts  and  dcnnoid-,  hutli  of  wliidi  aiv 
usually  located  on  the  back.     Lipoma  is  al.so  most  t'rc.|ucntly  found  in  the  tis- 


Fiiis.   290  ami  297.— Fil)roma  Molluscum  of  the  Sl<in  of  the  Clicst  ami  of  the  Chest  Wall.      (.Vu- 
tlior's  case.)     Fig.  296,  front  \-iew;    Fig.  297,  view  of  tlie  back. 


Fig.  298. — Large  I'ihnirna  Molln  ,;n.M  ii  1 1, ,  \rrL  :iinl  S,;il|,  \-.,,(iaie.l  with  the  Same  Lesion  of  the 
Chest  Wall.    In  this  ca.se  the  patient  is  a  .sun  of  I  he  w.,nian  piet  ureil  in  Figs.  296  ami  297.    (Author's  ca.sc.) 

The  tumor  umleracnt  sarcomatous  degeneration  and  resulted  fatally  after  the  development  of  a 
large  travnnatic  hicniatoma  and  gangrene  of  the  skin  covering  it. 
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sues  of  the  l«ifk.  Fatty  tuiiiors  arc  usually  lulmlatcd  ami  easy  of  i-cco<;iiitii)ii: 
tluy  may  attain  a  rcmaikably  \avgv  size.  The  syinptonis  produced  hy  a  tu- 
uior  of  tliis  nature  arc  usually  only  those  which  result  from  mechanical  inter- 
fcrcnci'  with  muscular  actidii.  due  to  the  size  of  the  j;r(iwlli. 

F]xcisi(in  of  the  ijrowth,  which  usually  entails  little  didicully,  constitutes 
the  prdpei-  treatuiciil. 

Fil)roma  occurs  almost  as  f]-c(|uently  on  the  chest  wall  as  docs  lipoma.  It  is 
distinguished  from  the  latter  liy  its  liim  consistency  and  its  slow  growth.  It 
usually  arises  from  the  submusculai- lihrous  (issues  and  is  of  slow  growth,  reach- 
ingthe  size  of  a  hen'.segg  as  the  ma.ximuni.  Filtronia  riiolluscum  (Figs.  20'),  296, 
297,  and  298)  is  a  form  of  fibroma 
which  originates  from  the  sheaths 
of  the  nerves,  directly  imder  the 
skin.  In  consistency  this  tumor 
is  soft.  It  always  occurs  in  mul- 
tiple form  and  the  individual  tu- 
mors may  appear  thickly  scattered 
over  the  entire  surface  of  the  trunk. 

The  treatment  of  fibromata  is 
best  carried  out  by  simple  incision 
and  removal  of  the  tumor  mass. 
Fibromata  which  involve  the 
pleura  require  an  exsection  of  a 
portion  of  this  membrane,  which  is 
a  serious  {jrocedure.  The  indi- 
\'idual  tumors  of  fibroma  mol- 
luscum  may  be  removed  from  the 
surface  of  the  body  with  scissoi-s, 
without  the  aid  of  an  anaesthetic. 

Enchondroma  may  arise  from 
the  surface  of  either  the  sternum  or 
the  ribs.  Though  histological!}'  a 
benign  gro\\'th,  it  is  to  be  remem- 
bered that  it  has  a  tendency  to 
metastasis.  It  is  a  comparatively 
rare  growth  cm  the  chest  wall  and 
usually  develops  at  the  line  of  junction  between  bone  and  cartilage.  En- 
chondromata  have  a  tendency  to  vuidergo  degen(>ration  and  ai)pear  as  cysts; 
they  may  increase  in  size,  involving  several  ribs  and  jn-rforating  the  pleura. 

W  hen  the  tumor  is  of  small  size  the  .symptoms  are  slight :  l)ut  when  the 
growth  increases  it  may  produce  markc^I  symptoms  of  pressure. 

Removal  of  the  tumor  in  its  entirety  at  as  early  a  date  as  po.ssible  constitutes 
the  jiniper  treatment.  M  times  it  is  necessary  to  exsect  consideralile  portions 
of  several  rii)s.  It  should  be  kept  in  mind  that  imeumothorax  and  pyothorax 
are  conditions  which  may  follow  operations  iuNolviug  the  pleura. 


Fig.  209. — Sarcoma  of  tlic  Cliost  Wall  for  which  an 
Extensive  Excision  of  Ribs,  Sternum,  and  Pleura  was 
Done.  Theconilitionreturneilinthcformofa  widcspreait 
sarcomatosis  ami  re.sulteil  fatally.      (.\utlior's  ca.sc.1 
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Keloid  of  the  skin  coveriiifi  the  chest  wall  may  deN'eloj)  I'itluT  simntaneously 
or  as  a  secondary  manifestation  in  the  scar  of  a  definite  injury.  The  sponta- 
neous variety  of  keloid  is  now  considered  to  he  indistinguishable  from  the  keloid 
that  develops  in  a  seal'.  Wilms  has  shown  that  an  injui'y  to  the  cutis,  with 
subseiiuent  scar  formation,  always  i)recedi's  the  develoi)UR'nt  of  a  keloid,  ilul- 
tiple  keloids  of  the  back  develop  at  the  scats  of  fomicr  acne  pustules.  These 
growths  rarely  give  rise  to  sym]itonis,  and  surgical  treatment  of  them  should  be 
avoided. 

Na'vus.  cavernous  h;eniangionia,  and  lymphangioma  occui-  mi  the  chest 
wall.  .Xa'vi  usually  are  of  no  clinical  imi)ortance.  Ha'mangioma  and  lymph- 
angioma may  increase  to  considerable  size  and  may  look  like  large  cystic  tumors. 

AA'here  they  cause  symptoms  which  demand 
treatment,  it  is  best  to  attempt  a  radical  ex- 
cision nith(>r  than  to  waste  time  employing 
puncture,  cauterization,  etc.,  for  their  relief. 

Maliijiiii  iitdroirths. — The  malignant  growths 
which  involve  the  chest  wall  are  sarcomata 
and  carcinomata. 

Sarcoma. — Sarcoma  of  the  chest  wall  has 
been  rei^orted  as  a  |)rimary  growth.  As  ;i 
rule,  howevei',  it  is  secondary  to  sarcoma 
situated  elsewhere, — as,  e.g.,  in  the  breast,  the 
mediastinum,  or  the  thoracic  viscera.  Pri- 
mary sarcoma  of  the  sternum  has  been  more 
fi'e(iuently  observed.  The  sarcomata  which 
arise  from  the  bones  may  be  divided  into  two 
classes:  osteosarcomata  and  chondrosarco- 
mata.  They  usually  occur  before  middle  life. 
They  grow  slowly,  as  a  rule  are  painless,  and 
have  a  marked  tendency  to  early  metastasis. 
Sarcoma  of  the  sternum,  involving  the  upper 
end,  has  been  removed  successfully.  Sarcoma 
of  the  chest  wall,  wherever  it  occurs,  is  a  very  serious  condition  and  one 
requiring  prompt  surgical  interference  if  a  cure  is  to  be  hoped  for.  The  size  of  the 
sarcoma  is  often  very  much  greater  than  the  external  ajapearance  of  the  tumor 
would  incline  the  surgeon  to  believe.     (Figs.  299,  300,  301,  302,  and  303.) 

The  surgical  treatment  of  sarcoma  of  the  chest  wall  consists  of  as  thorough 
an  excision  of  the  growth,  and  of  the  involved  structures  near  the  growth,  as 
is  possible.  It  is  to  be  borne  in  mind  that  death  usually  follows  the  appear- 
ance of  this  growth  on  the  chest  wall,  no  matter  how  complete  the  surgical 
treatment  may  have  been.  Coley's  serum  may  perhaps  afford  some  relief  in 
these  cases.     (See  Vol.  III.,  page  4.54:.) 

Carcinoma. — Carcinoma  of  the  chest  wall  may  be  i)]-imary,  and  when  such 
is  the  case  the  gro\rth  is  usually  of  the  rodent-ulcer  tyix'.  Early  treatment 
with  the  x-rav  has  been  successful  in  these  earlv  ca.ses.     AA'hen  the  tumor  has 


Fig.  300.— Osteosai. a  ..f  Strri 

and  Ribs.      (Autliur's  ca-se.) 
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rcaclicd  a  later  stago  of  (Icvcloiniicnt  a  thorough  cxscction  should  l)o  done. 
Secondary  carcinoma  of  the  chest  wall  may  follow  from  disease  in  the  medias- 
tinum or  from  cancer  of  the  hreast.     In  the  latter  case  it  often  attains  consider- 


FiGS.  301  aiirl  302. — Side  and  Front  Views  of  a  Patient  Affected  with  Osteosarcoma  of  the  Cliest 

Wall,  with  involvement  of  the  bones  at  the  shoulder-joint.      (.Author's  ca.-e.) 


alile  size,  spreads  rapidly,  and  in\'n|\-cs 
the  ribs  and  pleura.  Tiie  prognosis, 
where  the  growth  is  coniined  to  the 
skin,  is  more  favorable  than  when  the 
disease  is  of  sarcomatous  nature,  as 
there  is  less  tendency  to  metastatic 
spreading.  A\'here  the  growih  is  sec- 
ondary to  carcinoma  in  sonu>  more  dis- 
tant part  of  the  body,  and  where  it 
has  attained  consitleral)le  headway 
before  treatment  is  establislu-d,  the 
prognosis  is  ab.sokitely  hopeless. 

Treatment  consists  in  as  thorough 
an  excision  of  the  growth  as  is  possible. 

Hodgkin's  Disease  may  be  accom- 
panietl  by  characteristic  manifestations 
in  the  thoracic  wall,  the  swelling  of 
the  lymph  nodes  in  the  axilhr  sinui- 
lating    sarcoma    in   their  appearance. 


t'iG.   303.— Back  View  of  the  Same  Patient. 
(See  Firs,  .301  and  302.  > 
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DisKASKs  OK  Tin;  C'LAVicLr.. 

The  cliivicli'  i>  sulijccl  to  the  same  diMt'a.<es  as  arc  the  uther  bones  uf  the 
skeleton,  though  to  a  reniaikalily  less  degree.  Osteomyelitis,  for  instance, 
affects  the  long  hnncs  with  nuich  iii-cator  frequency  than  the  shoi-t  ones.  In 
the  statistics  accumulatnl  liy  i'"i-ncliiici-.  the  Inim  Ihhics  wciv  diseased  four  liiin- 
dred  and  seventy  times  and  the  short  and  fiat  Ixiucs  tliii-ty-fnur  times,  eight  of 
the  latter  being  eases  (if  disease  (if  the  ela\-icle.  When  acute  osteomyelitis 
affects  the  cla\icle,  it  may  produce  extensive  or  complete  necrosis,  .\cute 
epiphysitis  is  also  at  times  localized  in  the  clavicle. 

Syphilis  of  the  Clavicle. — Syphilis,  cither  hereditary  or  actiuired,  fre(|uently 
manifests  itself  in  the  clavicle,  the  external  end  being  the  part  usually  afF(vted, 


il  305.— Front  and  Side  Views 
(Author's  ease; 


of  .1  Patient  Affcetcd  with  Sareonia  of  the  Clavicle 

details  f;ive,i    in    the  text.  I 


and  the  growth  appearing  as  a  gummatous  prominence  oi'  as  tophi  which  may 
break  down  and  suppurate.  The  rapiil  growth  of  such  a  lesion  may  cause  it  to 
be  mistaken  for  sarcoma. 

Tuberculosis  of  the  Clavicle. — Tuberculosis  of  the  clavicle  is  very  rare,  ami 
when  it  docs  occur  it  usually  affects  the  sternal  end.  Tuberculous  involvement 
of  the  joints  at  either  end  of  the  clavicle  has  been  rather  frequently  reported. 

New-Growths  of  the  Clavicle. — Xew-growths  of  the  clavicle  are  rare  and  are 
usually  osteosarcomata,  although  o.steomata  and  chondromata  have  been  reported. 
(See  Vol.  III.,  p.  4.59.) 
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TiiKATMKNT. — Till'  trcatiiiciit  tor  simple  necrosis  or  osteitis  of  the  clavicle 
consists  in  total  or  pai'tial  excision  of  llie  iione.  \\  here  the  disoaso  is  due  to 
tuberculous  involvement,  curettiiig  and  draina{i;e  will  often  effect  a  euro.  For 
syi)hilitic  f^ummatoiis  defeneration,  total  or  partial  excision  should  bo  oniployod. 
The  followinj;  case  history.  co\n1eously  furnished  by  Dr.  M.  G.  Seolifr,  may  hero 
be  citeil:— 


Male  patient,  afied  'Mi;  twelve  years  previously  he  contracted  syphilis.  This 
was  "cured,"  and  he  married.  He  has  one  child  five  years  old,  perfectly  healthy: 
has  Ix'cn  perfectly  well  him.self  except  for  "French 
troiilijc"  which  dates  back  three  and  one-half  years, 
w  hen  he  first  noticed  a  thickening  of  the  right  clav- 
icle. This  has  gradually  increased.  Si.x  weeks  ago 
pain  began  and  an  ulcer  the  size  of  a  dime  formed, 
discharging  pus.  Phj'sical  e.xamination  shows  noth- 
ing abnormal  aside  from  the  condition  of  the  right 
clavicle.  Inner  half  is  swollen  to  the  size  of  a  hen's 
egg.  A  small  opening  on  anterior  aspect  leads  into 
a  sinus  one  inch  and  a  half  deep,  directed  outwardly. 
Probe  impinges  upon  dead  bone.  Operation: — Inci- 
sion four  inches  long  directly  over  clavicle.  Iimer 
one-sixth  of  bone  found  necrotic,  mostly  on  posterior 
surface.  A  piece,  two  and  one-half  inches  long, 
removed  from  sternal  end  of  clavicle.  Recovery  un- 
interrupted. Six  weeks  after  operation  patient  moves 
arm  without  difficulty. 

There  sconis  to  be  some  doubt  as  to  who  is  to 
be  credited  with  thi;  honor  of  having  first  excised 
the  entire  clavicle.  Treves*  gives  McCreery  of 
Kentucky  (ISll)  the  credit  of  having  first  removed 
this  bone  in  its  entirety,  while  Orossf  says  that 
Renuuer  was  the  first  to  excise  the  clavicle  in  1732. 
Rudolph  ZabelJ  says  the  oldest  known  total  ex- 
tirpation of  the  clavicle  was  done  by  Moreau  and  dWngerville,  of  Paris,  in 
I7()."),  and  that  the  operation  by  Reninior,  which  by  most  authoi-s  is  considered 
the  oKlest,  was  without  doubt  not  a  total  but  only  a  partial  extir|)ation. 
O.  He}'felder§  gives  credit  to  Meyer  for  total  (lS2o)  and  to  Cassebohm  for 
partial  extiri)ation  (1710).  .\  careful  consideration  of  the  literature  loads  me 
to  conclude  that  Zabel  is  correct,  and  that  Moreau  and  d'.Vngervillo  wore  the 
first   to  |)erform  total  extirpation  nf  ihe  cla\i(le. 

The  removal  of  the  clavicle  in  |iart  or  entirely  has  been  done  for  caries  and 
necrosis,  for  morbid  growths,  and  for  displacements  which  have  resulted  from 


KiQ.  306. — Sarcoma  of  the 
Claviclp.  Entire  clavirle  and 
tumor  excised  in  ca.se  shown  in 
l-igs.  ,304  and  ;5()5. 


■"Treves:    "Operative  Svirgcrj-."  vol.  i.,  p.  (V.iS. 
fCiross:   "System  of  Surgery."  vol.  ii.,  p.  1077. 
t  Zabel:   "Ziir  Casnistik  d.  Total-Kxtirp.  d.  Clavicle. 
§  Heyfelder:   "  Lchrbueh  d.  Resection,"  18'J3,  p.  300. 
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disease,  dross*  says  that  .Mr.  I)a\ie,  many  years  ajjo,  excised  the  inner  exti'eni- 
ity  of  the  clavicle,  in  a  case  of  dislocation  backward  from  deformity  of  the 
spine.  The  head  of  the  luxated  bone  in  this  case  caused  such  a  de<;reo  of 
pressure  on  the  a^sophagus  as  to  endanjier  life  by  inanition. 

The  transactions  of  the  London  Pathological  Society  record  the  removal, 
post  niiirtrm.  nf  a  lew  e\,iiii|ili's  of  sarcoma  of  the  clavicle.  In  imi'  instance 
the  growth  produced  death,  witliin  seven  weeks  after  its  known  commencement, 
i)y  jire.ssure  on  the  trachea. 

Tlir  Opcrnh'on  of  I'^xcision  af  the  Claricle. — The  operation  of  excising  the 
ela\icle,  eitliei'  in  pai't  or  entirely,  on  account  of  caries  or  necrosis,  lias  l)een  found 
by  the  writer  to  ofTer  no  special  difficulties,  and  yet  a  few  authors  consider  it  (juite 
a  serious  opeiation.  On  several  occasions  he  has  removed  a  fairly  large  part  of 
this  l)one  after  simply  enlarging  the  already  exi.sting  opening  and  lifting  the  dis- 
eased fragments  from  their  l)ed.  On  the  other  hand,  he  considers  the  excision 
of  the  clavicle  for  morbid  growths  an  operation  of  the  most  .serious  character, 
both  on  account  of  the  innnediate  and  also  on  account  of  the  ultimate  dangers. 
W'lpeaut  calls  the  o])eration  a  daring  attempt  never  carried  into  effect  excejit  in  a 
few  ca.ses  of  ojieration  u|)on  the  shoulder.  "Yet."  he  adds,  "there  are  circum- 
stances sufficiently  numerous  which  require  this  operation  if  we  wish  not  to  aban- 
don the  sufferers  to  certain  death." 

(iross.J  in  speaking  of  the  <lifficulties  jiresented  by  the  two  oiiei'.ations,  the 
one  for  necrosis  anrl  the  other  for  tumors,  says:  "But  tlie  case  is  widely  dif- 
ferent wliere  the  clax'iclc  is  liui-jcd  ill  a  large  mass  of  disease,  when  the  cii-cum- 
jacent  structures  are  all  intimately  matted  together  by  morl)id  deposits,  and 
where  not  only  the  great  vessels  of  the  neck  but  likewise  the  principal  nerves  and 
thoracic  duct  are  in  close  proximity  to  the  affected  bone,  as  in  the  case  of  .Mott,S 
which  recpiired  over  forty  ligatures  and  four  horn's  for  its  completion.  Uufler 
such  circumstances  the  operation  nuist  be  of  extraordinary  difficulty,  demand- 
ing the  greatest  patience,  skill,  and  anatomical  knowledge  for  its  successful 
execution." 

While  1  can  ap|»reciate  the  diliiculties  that  may  lie  encounterecl  in  certain 
exceptional  cases.  I  was  much  sui-prised  at  the  ease  with  which  the  opei-.'ition 
was  accomplished  in  the  case  of  which  I  shall  give  a  brief  account  farther  on.  and 
yet  the  tumor,  in  this  case,  was  of  large  size  and  involved  the  sternal  end.  A 
study  of  the  literature  of  the  subject  has  led  me  to  believe  that  the  dangers  are 
more  imaginary  than  I'eal,  and  that  the  opei'ation,  witli  ordinary  care  and  with  a 
thorough  knowledge  of  the  anatomy  of  the  region,  sliould  Ix-  one  of  very  small 
mortality.  I  find,  for  example,  records  of  forty-nine  well-authenticated  cases 
of  removal  of  the  clavicle,  in  part  or  entirely,  for  tumoi-s.  simple  or  malignant, 
with  forty-two  reco\-eries  and  seven  deaths — a  mortality  of  sixteen  jx-r  cent.  Of 
these  operations,  forty  were  for  osteosarcoma  and  fovu'  for  carcinoma:   in  three, 

*  Gross;    "System  of  Surgerj-." 

t  Velpeau,  translated  by  Rouse,  London.  .March  2.M,  1889,  vol.  i.,  p.  .57.5. 

t  Gross,  "Operative  Surgery,"  183.5,  1st  ed. 

§  Mott,  in  Gross'  "System  of  Surgery,"  vol.  ii..  p.  1040. 
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the  tumor  roiiiovcd  was  of  a  simple  or  iioii-maliKnarit  nature:  and  in  one  the 
character  of  the  j^rovvth  was  not  f^iv(>n.  Deiatour*  has  collected  fortj-  cases,  with 
a  death  rate  of  ei<;hteeii  pn-  cent,  and  Harliiifit  twenty-four  cases  of  which  num- 
ber six  (lied  within  five  weeks;  hut  in  two  of  them  death  cannot  be  attributed  to 
the  o])eration,  as  one  died  of  brain  tumor  and  the  other  from  h:emateniesis. 
liarliufr  thinks  that  this  rate  (sixteen  per  cent)  may  be  unduly  low,  as  probably 
some  nf  I  lie  uusucccssful  cascs  wore  not  reported.  ( )f  tlie  eij;hteen  patients  who 
reci)\ire(l.  he  has  l)eeii  able  to  trace  only  twelve,  anil  some  of  those  but  for  a 
short  time.  Five  were  cither  dead  or  dyinfi;  of  recurrence  within  twelve  months 
after  excision;  four  were  well  at  periods  varying  from  three  to  twelve  months 
after  operation ;  and,  of  the  three  remaining  patients,  one  was  alive  three  j^cai-s 
and  another  ten  years  after  the  o|)eration,  while  the  third  one  (Mott's  case) 
remained  well  fifty-four  years. 

Of  the  forty-nine  cases  which  I  have  collected,  the  records  were  ol)tained  in 
eighteen,  including  Barling's  three  cases.  Of  the.se,  nine  survived  the  oiieration 
for  periods  varying  from  two  to  fifty-four  years,  eight  died  from  a  return  of  tht; 
disease  in  from  eleven  days  to  five  months,  and  one  died  within  three  months, 
from  fracture  of  the  skull. 

From  a  stutly  of  the  reports  of  cases  one  is  impressed  with  the  fact  that  it  is 
exceedingly  difficult,  if  not  impossible,  (o  arrive  at  any  satisfactory  conclusion  as 
to  the  results  obtainalile  from  operative  interference;  and  the  ciuestion  suggests 
itself  whether,  in  view  of  the  high  mortality,  the  operation  is  justifiable.  Bar- 
ling J  says:  "Tn  estimating  the  degree  of  malignancy  of  these  growths  of  the  clav- 
icle, one  is  ham|)ere(l  l)y  the  absence  of  exact  information  as  to  the  nature  of 
the  tvunor  and  as  to  whether  it  arises  from  the  periosteum  or  the  medulla  of  the 
bone.  I  think,  howevir,  that  the  details  I  have  related  are  sufficient  to  show 
that  the  immediate  mortality  of  the  excision  of  the  clavicle  for  growths  is  not 
so  great  as  might  have  been  anticipated,  anil  that  the  prognosis  as  to  recurrence 
and  dissemination  is  better  than  it  is  after  amputation  for  sarcoma  of  the  bones 
of  the  lower  extremities."     (See  also  Vol.  I\'.,  page  402.) 

It  is  remarkable  how  little  deformity  follows  in  cases  of  recoveiy  from  the 
operation,  how  little  impairment  f)f  function  results,  and  how  rai)idly  function 
is  restored.     In  TiaNci-s'  case  "the  bo}'  had  complete  ]iowei'  over  his  arm  in  all 
diri'ctions,  and.  only  a  few  months  after  the  o])enition,  was  amusing  himself  by 
rowing  on  the  Thames."     .Iesset's§  case  "eleven  weeks  after  the  operation  had 
perfect  motion  of  the  arm  in  every  direction,  being  able  to  play  the  piano,  dnvss 
hei-  hair,"  etc.     In  Hritton's  case,  a  coal-heaver,  the  patient  "was  able  to  use  his 
pick  as  well  as  e\-er.  and  could  carry  heavy  weights  on  the  shovilder  from  which 
the  cla\'icle  had  been  exciseil.  while  on  the  sound  side  he  had  no  such  power." 
Caddy, II  speaking  of  the  result  in  his  case,  says:   "The  movements  were  i)erfect, 
and,  being  a  well-drilled  man.  he  took  care  that  his  right  shoukler  should  never 
*  Deiatour.  in  .Vnnals  of  Surgpry.  190:j.  vol.  xx.wii. 
t  BarliiiR.  in  British  Medical  Journal.  March  l.ith,  1890.  p.  .iO,S. 
t  Barhn;;.  in  Urili.sh  Medical  .Journal.  March  I.->th,  1890,  p.  .">98. 
§  Jesscl.  in  London  I.ancel.  .lune  Stli.  1.S.S9.  p.  1  128. 
II  Caddy,  in  New  York  Medical  Uecor.l.  Nov.  Ktth.  1892.  p.  .587. 
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droji,  so  that  wlicii  ddlhcil  im  (nii^  ((niM  imtiri'  any  (lifTn-cncr  in  tlic  (wd  sliniildcrs. 
This  was  pmhaMy  chic  \n  tiic  lad  tliat,  ihc  (micr  iJiinl  nf  ijic  clavirlr  hrin^r  |,.ft 
Ix'liiiui.  tlic  claxicular  attachments  nf  the  Irajicziiis  and  thr  di'llnid  niusclcs 
wcir  ndt  intcrtiii'd  with."  In  my  casr  the  ])a(i('nt  conld  mii\r  thr  arm  mure 
or  less  freely  wlieii  siie  left  tile  liiispital,  i)iit  it  was  tlien  ton  sdon  tn  delei-mine 
what  wouhl  !«■  liie  result  a>  to  restdiatinn  df  i'unelidn. 

'rh(>  jiatieiit.  a  y()un,ir  woman  aired  IS  y(>ars.  came  under  my  care  in  the  lios- 
pital  on  P'ebruary  2d.  1!)()4,  giving  the  t'ollowin^  history:  — 

No  hereditary  disease  in  the  family  known;  habits  jiood:  had  usual  diseases 
of  (diildhood  without  had  results;  was  never  very  strong  oi-  healtliy.  I,ast  .hily, 
after  an  attack  of  measles,  she  felt  pains  at  the  sternal  end  and  alomr  the  stei'no- 
cleido-niastoid  nmscle  on  the  riuht  side.  Aliout  two  weeks  later  she  noticed 
some  enlargement.  The  jiait  continued  to  he  ]iainful,  with  occasional  shar]). 
shooting  pains.  The  tnmoi-  iiici-eased  slowly  until  about  two  months  liefoi'(>  she 
oame  to  the  ho.spital.  It  tlien  commenced  to  increase  rapidly,  and  when  I  saw 
her  the  growth  involved  nearly  one-half  of  the  clavicle  and  stood  .">  cm.  alio\-e  the 
surface:  it  measured  10  cm.  in  length  (horizontally)  and  9.5  cm.  in  its  \-ertical 
and  obliriue  diameters. 

Physical  e.xamination  revealed  nothing  abnormal.  I'rine  normal.  Hlood 
count:    white  coipuscles,  7.440;  red,  4,1()0,0()0;  luemoglobin.  4.5  per  cent. 

The  (ij)eration  was  done  on  February  Sth,  and  recpiired  forty  minutes;  one 
ligature  wa.s  applied.  The  jiatient  made  a  good  reco\-ery  and  left  for  home  on 
February  20th.* 

Deformities  of  the  Clavicle.— Congenital  defects  in  the  clavicle,  though 
rare,  occur  at  times.  Klarf  has  described  thirty-nine  cases  in  which  there  existed 
d(>fective  devel()i>nient  of  the  clavicle  on  one  or  both  sides.  In  the  majority  of 
his  eases  a  ])orti()n  of  the  clavicle  existed  at  the  sternal  extremity  of  that  bone. 
The  absence  or  i)resenee  of  the  clavicle  seems  to  cause  slight  inconvenience, 
though  in  some  of  his  cases  it  was  accompanied  by  kyphosis  or  round  back,  and 
in  others  there  existed  the  ability  to  bring  the  shoulders  in  ajjposition  in  front. 
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From  personal  experience  and  from  a  study  of  the  literature  of  this  subject 
the  author  is  led  to  believe  that  it  deserves  more  attention  than  is  generally 
awarded  to  it  in  the  text-books.  The  anatomy  of  the  male  breast  differs  some- 
what from  that  of  the  h'male  organ.  Si)alteholtz  describes  it  as  a  small  flat 
mass  consisting  mainly  of  connecti\-e  tissue,  with  only  traces  of  gland  structure. 
It  possesses  an  areola  and  mammary  papilhe  of  a  brownish  color,  the  latter 
being  somew-hat  smaller  than  those  found  in  the  female.  The  jjapilhe  are  gen- 
erally situated  over  the  fourth  intercostal  space,  less  often  o\-er  the  fourth  or 
fifth  rib.     Freipiently  the  right  and  left  breasts  are  at  ditfereiit  heights  and  at 

*  Carson,  N.  B.,  in  Trans.  Am.  Surg.  Assoc,  vol.  xxii..  1'.I04. 
t  Klar,  in  Arch.  f.  Chir.,  Bd.  xv.,  March,  1906. 
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different  distanc-cs  from  tlic  iiicdiaii  liiu'.  Tlic  male  Iji'cast  is  usually  a  small 
flattened  mass,  more  triangular  in  shape  than  round,  and  enveloped  in-  a  mem- 
brane whieli  entiiely  surrounds  it  and  which  has  its  orij^in  in  the  sternum.  The 
upper  border  of  this  membrane  contains  a  ligamentous  process  which  runs  to 
the  sternum  and  which  is  called  the  suspensory  lifjament.  liands  of  connec- 
tive tissue  extend  between  the  two  layers  of  the  membrani':  they  are  called 
Coojjer's  lifjamcnts,  and  they  serve  as  partitions  between  the  fjlands  and  tubular 
structures  of  the  orjjan.  These  lifjaments  are  relatively  mor*-  numerous  in  the 
iiialr  than  in  the  female  breast. 

rp  to  the  age  of  puberty  there  is  im  apparent  dittcrcncc  Ix'twccn  the  breasts 
(if  tile  male  and  female,  but  wiieii  tliat  period  is  reached  the  breast  of  the  female 
develops  rapidly,  while  that  of  the  male  changes  little,  if  at  all,  in  its  contour 
or  structure.  The  glands  in  the  male  breast  arc  not  only  .smaller  and  fewer  in 
number,  but  the  tubes  are  also  much  fewer  in  number  and  straighter  in  direction 
than  they  are  in  the  female  breast. 

Schuchardt  found  that  only  about  one  per  cent  of  all  tumors  of  the  breast 
were  discovered  in  the  male,  and  that  only  about  two  per  cent  of  these  were 
malignant  in  character.  Among  the  ttnnors  which  are  found  in  the  male  brea.st 
the  following  may  be  mentioned:  adenoma,  fibroma,  myoma,  enchondroma, 
carcinoma,  and  tuberculous  and  syijhilitic  growths. 

It  may  be  said,  in  general,  that  tumoi-s  pursue  the  .same  course  in  the  male 
breast  that  they  do  in  the  female  breast,  whether  the  growth  be  of  malignant 
or  of  benign  character.  Carcinomatous  disease  of  the  male  breast  is  a  disease 
of  later  life,  occurring,  in  the  vast  majority  of  ca.ses,  after  the  fintieih  year. 
The  history  of  traumatism  as  a  cause  for  development  of  new-growths  in  the 
male  breast  can  l)e  more  fre(|uently  obtained  than  can  a  similar  history  in  the 
case  of  women. 

The  treatment  of  new-growths  of  the  male  liivast  is  essentially  the  same  as  that 
employed  for  the  relief  of  these  conditions  in  tli<'  female. 
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coiU)  .\xi)  ITS  .mi;mhr.\xks. 

Wounds  of  the  spinal  colunm  may  be  ]inidue(c|  eithei-  liy  diivct  ui'  by  indirect 
violenc( — such,  for  example,  as  a  blow  fmni  a  Muiit  "V  shaip  instrmnent  or 
weapon,  and  that  which  is  inflicted  by  the  passage  of  a  Imllet.  l)in>ct  violence 
may  be  inllicted  on  the  spinal  column  through  a  fall,  which  causes  the  hotly  to 
strike  ujion  some  projecting  object.  Imlirect  violence  to  the  s|nne  is  produced 
by  falls  upon  the  feet,  buttocks,  or  .shouldei-s.  Inje.ry  may  also  be  produced  by 
forced  (iexions,  torsions,  or  extensions  of  the  sjunal  colunm.  .\ny  of  the.so 
injuries  may  or  may  not  involve  the  si)inal  marrow  and  its  membranes.  The 
injury  to  the  sjiinal  colunm  which  follows  a  direct  blow,  either  from  a  blunt 
instrument  or  from  a  fall,  is  .sometimes  accom])anied  liy  a  crushing  of  the  verte- 
bral arches  or  the  vertebral  bodies.     If  .some  penetrating  weapon,  such  as  a  knife 
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or  a  liiillct.  lias  rauscil  tlic  injury,  the  uiulcrlyini!:  hnnc  as  well  as  the  spinal  rnni 
will  i)r()l)ably  hv  injurcil. 

Contusions  of  the  Spine. — Cnntusions  of  ihr  spine  arc  usually  unarconi- 
panii'd  hy  injuries  of  the  eonl.  The  spinal  coliinin  may  ho  sprained  a.s  a  i-esult 
of  extreme  llexion.  \io|ent  torsion,  or  hy])ere\teir-<ion — distortions  which  niav 
he  |>roduee(l  hy  falling  o\er  a  har  or  hy  heinji  tlu'owii  forcihiy  haekward  in  such 
a  manner  as  to  cause  the  sjiine  to  strike  aj^ainst  some  hard  projecting  ohject. 
Such  an  injury  to  the  sjiinc  occurs  most  frc(iuently  in  the  most  flexible  portions, 
that  is,  in  the  cervical  antl  dorso-lumbar  rofjions.  The  injury,  in  these  cases, 
is  a  tearing  of  muscles  and  fasciie  which  is  followed  by  an  effusion  of  blood  into 
the  soft  parts,  as  evidencetl  by  discoloration  of  the  skin  and  by  swelling.  In 
severer  cases  the  ligaments  connecting  the  various  segments  of  the  spine  aic  torn 
an<l  lacerated.  This  is  especially  true  of  the  su])raspinous  and  interspinous 
ligaments,  which  may  be  rujjtured  between  the  spinous  ])rocesses  of  the  vertebra- 
without  either  fracture  or  ilislocation,  and  without  invol\-ement  of  the  coi-d,  In 
these  cases  there  may  be  a  i-u|)ture  of  \cins  and  some  hemorrhage  into  the  sjiinal 
canal, — even  into  the  cord  itself.  Where  hemorrhage  takes  place  there  niaj' he 
symptoms  and  i)hysical  signs — such,  for  example,  as  a  Brown-Sequard's  paralysis, 
which  is  a  jjaralysis  of  one  side  and  an  ana'sthesia  on  the  opposite  siile — indicative 
of  spinal-cord  hijurv.  The  .subjective  .symptoms  and  the  hi.story  of  the  injury 
are  the  best  guides  to  a  diagnosis  where  this  confusion  arises. 

Symptoms. — The  symptoms  of  s|)rain  or  contusion  of  the  s])inal  column  are: 
local  pain,  muscular  rigidity,  local  tenderness,  and  loss  of  function.  Swelling 
may  exist,  but  it  is  usually  not  observed.  If  the  injury  be  in  the  lower  part  of 
the  spine,  or  if  it  involve  the  cord,  it  may  Ik-  difficult  for  the  patient  to  move 
the  legs,  and  there  ma}'  be  some  disturbance  of  s])hincter  function,  as  well  as 
other  sym])tonis  of  a  cord  lesion. 

Tri;.\t.mi:\t. — The  treatment  of  contusions  of  the  spine  consists  in  fii-st  placing 
the  patient  in  bed  and  then  making  hot  applications  to  the  .seat  of  the  injury, 
while  at  the  same  time  proper  support  and  protection  are  provided  for  the  spine 
as  a  whiile.  To  these  measures  the  condition,  as  a  rule,  readily  yields.  It  is  im- 
]iortant,  however,  not  to  prolong  recumbency,  as  contraction  of  the  fascia'  will 
r(>sult  and  the  ])atient  will  have  a  more  or  less  uncomfortable  period  during  the 
return  to  activity.  The  early  use  of  massage  should  be  avoided  if  it  cau.ses 
.severe  jiain. 

Distortions  of  the  Spine. — Another  form  of  simple  injury  to  the  spinal 
column  is  known  as  distortion  of  the  spine.  This  injury  is  usually  produced  by  a 
fall  on  the  head,  with  a  bending  forward  or  backward  of  the  body.  With  regard 
to  injuries  of  this  nature  Kocher  makes  the  following  conunents: — "As  long  as 
the  continuity  of  the  bodies  of  the  \ertebi:e  and  their  ligaments  is  preserved, 
overextension  will  simply  produce  distortion.  If  extension  is  associated  with 
torsion,  the  joint  is  more  affecli'd  on  llie  side  to  which  the  face  is  turned.  With 
flexion  and  rotation,  on  the  other  hand,  the  opposite  joint  suffers  most  damage. 
Sometimes  several  vertebr;e  are  affected  at  the  same  time.  The  fourth,  fifth, 
and  .sixth  cer\acal  vertebra'  are  most  commonly  affected."     iMieson's  spine,  or 
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litigation  spine,  wliicii  properly  coine.s  umler  the  head  of  the  fuiietional  neuroses, 
may  bo  associated  with  an  injury  received  in  a  railway-  aicidenl.  The  patient 
develops  a  number  of  subjective  symptoms  and  may  have  pain  for  a  mimber  of 
years  after  the  accident.  These  symptoms  usually  suiiside  after  "compensa- 
tion" has  been  obtained,  l)ut  sometimes  they  peixist  for  a  long  timeafterward,  and 
opinion  is  divided  as  to  the  true  nature  (jf  the  nervous  condition  in  these  cases. 

Symptoms. — The  symptoms  of  distortion  of  the  spine  are  such  as  result  from 
pain  on  movement.  The  head  is  held  in  a  stiff  attitude,  the  ear  is  drawn  toward 
the  shoukler  of  the  affected  side,  and  the  face  is  tui-ned  tdward  ihe  healthy  side. 
All  motion  is  avoided,  and  pressure  made  upnn  the  head,  the  lateral  joints,  the 
spinous  processes,  or  the  neigh burint,'  vcrtelmi',  i-aiises  |iain.  Occasionally  the 
symptoms  present  in  these  cases  jjoint  to  injury  of  the  cord  itself.  These  symj)- 
toms  are  often  duo  to  ha-matomyelia. 

Di.vGNO.sis. — With  regard  to  the  diagnosis  of  this  condition  LeBreton*  says: 
"  In  examining  a  ca.se,  after  consideration  of  the  hi.story  and  the  sul)jective  symjv 
toms,  the  patient  is  watched  to  see  if  there  is  any  change  in  posture,  a  stiff  gait, 
and  a  drawn  facial  appearance.  His  method  of  getting  in  and  out  of  a  chair,  of 
standing  with  eyes  shut,  and  of  raising  the  knees  alternately  is  observed.  The  con- 
tour of  the  spine  is  noted  and  local  tenderness  sought.  The  spinal  motions  are 
investigated,  and,  if  limited,  whether  the  limitation  is  due  to  pain  or  sjjasni.  It 
nuist  not  be  forgotten  that  wry-neck  and  spasm  of  the  cervical  nuiscles  may 
simulate  a  Pott's  disease,  the  diagnosis  being  confirmed  by  the  result  of  treat- 
ment. In  the  neurotic  cases  a  diagnosis  must  be  made  larg(>ly  from  thc>  grouping 
of  .symptoms  and  not  so  certainly  by  objective  signs.  It  is  easy  foi-  malingerers 
to  counterfeit  the  'railroad'  spine."  In  examining  these  ca.ses  the  surgeon 
should  not  make  a  diagno.sis  on  the  basis  of  the  objective  .signs  alone. 

The  treatment  consists  of  fi.xation  and  extension  of  the  sjiine.  Recovery 
usually  occui-s  in  from  three  to  four  weeks,  although  the  patienl  should  be  kept 
under  observation  for  a  much  longer  period  of  I  ime.  It  need  not  be  .<aid  that  the 
cord  is  never  crushed  as  a  result  of  this  injuiy.  Where  a  suit  is  in  ])rogress  all 
the  symptoms  are  liable  to  continue  until  a  termination  is  reached.  The  patient 
in  such  ca.ses  runs  the  danger  of  becoming  a  neurotic.  Such  individuals  should 
be  advised,  tui'  theil'  own  .iiood.  to  settle  tlieii-  litigation. 

Stab- Wounds  and  Gunshot  Wounds  of  the  Spine.  In  considering  such 
woundsof  the  spinal  colunm  and  coi'd,  it  is  well  to  beai-  in  mind  the  fact  that  vital 
organs  may  be  injuri'd  at  the  same  time,  and  that  the  latter  damage  may  induce 
complications  more  dangerous  to  life  ih;ui  the  local  injury  to  the  sjiine.  Then, 
besides,  it  nmst  be  remembered  that  wounds  ]iroduced  by  a  projectik'  often  cause 
fi'acture  and  that  the  fracture  so  caused  is  of  a  comixnmd  nature:  also  that  the 
projectile  itself,  or  splinters  of  bone  split  off  during  its  passage,  may  injure  the 
cord.  This  branch  of  the  subject,  however,  will  be  found  fully  discussed  in 
Major  Borden's  excellent  article  on  "Ounshot  Wounds,"  in  \'ol.  II. 

Stab-wounds,  when  produced  by  a  sharply  jiointed  knife  or  weapon,  may 
cause  fracture  of  the  spinal  arches  anil  severance  of  the  spinal  cord.  They  aiv 
*  Le  Breton:   "Spinal  Sprain,"  in  Jour.  Amer.  Meii.  .\ssoc..  May  23(1,  1908. 
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far  k'ss  fi'cqucnt  than  f^unsliot  injuries.  In  fiuu.sliot  injuries  tlie  course  talcen  l)y 
the  projectile  and  the  region  of  the  spine  penetrated  are  the  consideratiims  cil' 
greatest  imjiortance.  >Fany  nf  timse  injured  in  war  l)y  reeeiving  l)ullei  wounds 
in  the  neek  lia\'e  died  IVoni  a  leai'inji;  of  tiie  x'agus  nerve,  I'nder  eei'tain  eondi- 
tions  an  injnry  to  tlie  phrenie  nerve  may  eause  instant  death.  In  eonijiheating 
injuries  of  the  larynx,  traehea,  pharynx,  or  (esophagus  lies  great  danger,  as, 
by  reason  of  such  a  complication,  a  case  of  simple  injury  to  tiie  s])inal  column 
becomes  serious.  How  dangerous  these  wounds  may  Ije,  may  l)e  learned  from 
the  reports  of  tlie  injuries  to  the  larynx  wiiich  were  observed  during  the  .American 
Civil  War.  Of  those  who  were  injured  in  the  region  of  the  larynx,  fifty  per  cent 
died  from  their  wdunds;  and  in  the  l'"ranco-Gemian  war  the  nioi'talily  of  this 
groujj  of  wounils  was  .').").  7  pei-  cent.  With  regard  to  the  injuries  producetlin  tin; 
vertebral  column  itself  eitlier  by  projectiles  or  by  penetrating  weapons,  the.sc 
may  be  divided  into  three  groups  of  cases:  those  in  which  the  spinal  ciuial  is 
not  oi>ened;  tiiose  in  wiiich  tlie  spinal  canal  is  opened  hut  the  spinal  man-ow 
esca])es  injury:  and,  last,  those  in  which  the  spinal  canal  has  been  jK'netrated 
and  at  the  same  time  the  sjjinal  maiiow  and  a  spinal  nerve  root  have  been  de- 
strtm'd.  In  the  first  of  these  gi'oups  the  symptoms  would  be  those  of  concus- 
sion, which  would  spontaneously  disapjx^ar;  and  the  greatest  danger  would 
be  from  injury  to  an  artery,  which  might  i-esult  in  fatal  hemorrhage.  As  a 
general  thing,  however,  this  class  of  injuri(>s  produces  only  disturbance,  of  a 
mechanical  nature,  in  the  head  m-  neck  nio\-einents,  or  in  the  sensibility  or  motive 
power  of  these  parts.  Injuries  of  tiie  second  group,  where  the  shot  penetrates 
the  spinal  canal  without  penetrating  the  spinal  marrow,  are  usually  accompanied 
by  luematoma  or  by  the  lodgment  of  a  piece  or  of  pieces  of  bone  in  the  imme- 
diate neighborhood  of  the  cord:  in  either  of  which  eases  pressure  on  tiie  intact 
tlura — and  through  it  ujion  the  spinal  marrow — may  be  looked  for.  If  the  ])re.s.s- 
ure  be  due  to  the  presence  of  an  h:ematoma,  loss  of  power  will,  in  most  cases, 
develop  slowly  and  disapiiear  spontaneously;  but,  where  it  is  due  to  fragments 
of  bone  or  to  the  projectile  itself,  loss  of  power  conies  suddenly  and  is  permanent ; 
only  laminectomy  and  removal  of  such  pressure  will  give  the  patient  a  chance 
for  recovery.  In  the  ca.ses  belonging  to  the  third  group  the  jirognosis  is  bad, 
as  the  spinal  marrow  itself  is  injured  more  or  less  completely  by  the  passage  of 
the  bullet  or  by  the  ])oint  of  the  weapon.  Death  may  follow  immediately,  or, 
less  fortunately  for  the  patient,  it  may  occur  after  a  more  or  le.ss  prolonged  and 
painful  illness,  made  exceedingly  uncomfortable  by  the  j^resence  of  bed  sores, 
cystitis,  and  more  or  less  complete  helplessness. 

In  injuries  of  this  nature  the  ([uestion  arises  as  to  the  ad\isability  of  operation. 
Operative  interference  is  indicated  when  there  is  evidence  that  splinters  of  bone 
have  been  dislocated  and  that  the  cord  is  compressed  by  their  presence  or  by  the 
presence  of  the  projectile  itself.  The  .r-ray  is  of  the  highest  value  in  establishing 
these  facts.  It  is  to  be  borne  in  mind  that  api^arently  slight  lesions  will  cure  them- 
selves, and  that  serious  lesions  are  seldom  ndieved  by  operative  treatment.  Pre- 
witt,*  basing  his  experience  on  the  cases  seen  in  the  Spanish- American  Wnv.  is 
*  Prewitt:   "Gunshot  Wounds  of  the  Spine,"  in  Annals  of  Surg.,  1898. 
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in  fiiNor  of  operatinj^  wlifii  iifccssiblr  parts  Imvc  Ijccn  .struck  and  tlic  condition 
of  tlic  patient  justifies  oporation.  Of  fifty-eight  ca.se.s  of  \vound.s  of  the  spine 
.seen  by  him,  thirty-three  ended  fatally:  and,  of  the  twenty-five  which  were 
opei'ated  upon,  twelve  recovered.  Schmidt,*  at  a  meeting  of  .surgeons  in  Berlin, 
March,  1902,  also  expressed  himself  in  favor  of  ojferation.  From  the  German 
government  statistics,  he  showed  that,  of  those  operated  ui)on  for  injuries  of 
the  si:iine  62..5  per  cent  lived,  while  of  those  who  were  not  operated  upon,  only 
twenty-four  per  cent  recovered.  The  following  reports  of  cases,  more  or  less 
condensed,  will  give  a  fair  idea  of  tlu'  conditions  met  with: — 

Cask  l.f — The  patient,  a  hoy  of  l.S,  was  shot  in  the  Inick,  July  27th,  1904, 
with  a  pistol  (5  mm.  calibre).  The  ball  penetrated  between  the  fifth  and 
sixth  dorsal  vertebrae,  to  the  right  of  the  median  line.  Complete  paralysis  of 
the  lower  part  of  the  body  resulted,  and  nmong  the  otlier  symptoms  olwerved 
were:  entire  absence  of  tendon  reflexes;  lack  of  sensibility:  Rabinski  phenomena: 
and  paralysis  of  the  liladder  and  rectvnn. 

The  patellar  reflex  returned,  on  the  riirlit  side,  on  the  tenth  day  and,  on  the 
left  side,  on  the  sixteenth  day  after  the  injuiy.  The  tendon  reflexes  and  the 
power  of  motion  (right  side)  also  gradually  retiu'ned.  On  the  left  side  tactile 
sensibility  slowly  increased,  A  little  over  five  weeks  from  the  day  of  the  injury, 
the  boy's  symptoms  were  like  those  of  a  Brown-S^quard  one-sided  lesion  of  the 
cord:  the  inference  being  that  the  left  side  of  the  spinal  marrow  was  more  .se- 
verely injured  than  the  right.  I'lV  aid  of  radiograms  it  was  a.scertained  that  the 
ball  was  located  in  the  vertelnal  canal  at  the  height  of  the  sixth  dorsal  vertebra. 

Operation  on  the  :U\  of  .June  (thirty-seventh  day  after  the  injiiiyi  l)y  \V. 
Braun.  Some  pieces  of  cloth  were  first  removed  from  the  dura  which  had  lie- 
come  closely  adherent  to  the  ligamentum  flavum.  Then,  as  the  ball  was  not  dis- 
coverable outside  the  dura,  an  opening  was  established  in  this  membrane  and 
the  cord  itself  was  expo.sed  to  view.  It  showed  plainly  evidences  of  having  been 
damaged.  The  ball  was  found  to  have  lodged  in  the  region  of  the  left  anterior 
ligament  and  to  have  encroached  somewhat    upon  the  anterior  cornu  of  the  coril. 

Patient  stood  the  operation  well,  four  hours  afterward,  no  change  in  the 
reactions  of  the  affected  nerves  could  be  demonstrated.  Six  d.iys  later,  the  Ba- 
hinski  symptoms  were  fountl  to  have  ilisappeared,  and  the  iioy  was  alile  to  lift  his 
left  leg.    Healing  of  the  wounil  took  |)lace  pioniptly  and  with  scarcely  any  fever, 

C.\sr,  2.J— A  man,  ;30  years  old,  came  to  the  liosjiital  on  .July  10th,  1904. 
saying  that  he  had  been  shot  in  the  small  of  the  back,  and  ci.niplaininii  of  extreme 
pain.  It  was  noted  that  the  bullet  had  entered  the  body  at  a  point  corresponding 
to  the  top  of  the  third  lumbar  vertebra,  below  the  ridge  of  the  right  ilium,  and 
at  a  distance  of  about  three  finger-breadths  from  the  median  line.  The  parts  in 
the  immediate  vicinity  of  the  wound  were  extremely  sen.sitive  to  pressure.  The 
wound  itself  bled   profusely.     The   patient    was   unal)le  to  retain  his  urine.      As 

*  Scliiiiiilt.  Hermann:    •'.Sclui.s.svprletzunjien  iler  \Virl)ets;ieulc."   in  Dent.  Milil.  Zeil.,  1904. 

t  Wilde:  ".Scliussverletzung  de.s  Riieckenniarkes,"  in  Deutsche  nietl,  Wochenschr..  Leipzig: 
u,  Berlin,  1904,  xxx.,  14,>1. 

t  Kngelniann  (F.):  Akuto  Compression  der  Cauda  Kquina  durch  oin  Projektil:  Oper.ition; 
Heilung.     Muenchen,  meU,  Wochenschr,,  1904,  li,,  2292-2294, 
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the  se\eriiy  of  the  jiaiii  \v:is  on  the  iiu-rease,  iiiorphiiic  was  aihninisioiod.  Soon 
afterward  the  patient  complained  of  a  ilull  pain  in  iiis  head. 

In  the  afternoon  of  the  following  day  the  patient  was  <arripd,  in  a  rollapscd 
condition,  to  the  .r-ray  room,  and  it  was  then  ascertained  that  the  hall  was  lo- 
cated exactly  in  the  median  line,  within  the  limits  of  the  space  occupied  by  the 
first  or  second  lumbar  vertebra,  below,  anil  the  last  dorsal  vei-tebra.  above. 

.July  12th. — IschiM'ia  in  the  place  of  incontinence. 

.bily  loth  and  14th. — Patient  complains  of  severe  pains  which  seem  to  shoot 
from  the  back  toward  the  legs.  He  expresses  the  wish  that  an  attempt  be  made 
to  extract  the  IniUet. 

.July  1.5th. — Operation.  An  incision,  12  cm.  lonir.  was  made  from  the  last 
dorsal  vertebra,  above,  in  a  downward  direction  as  far  as  to  a  point  clo.se  to  the 
third  lumbar  vertebra.  This  incision  laid  bare  the  bullet,  which  had  lodged 
between  the  last  dorsal  and  the  first  lumbar  vertebra.  The  extraction  of  the 
leaden  ball  and  of  a  second  smaller  piece  of  lead  was  readily  accomplished  after 
the  wotmd  had  been  suitably  enlarged.  The  loss  of  l)lood  during  the  operation 
was  slight. 

On  the  tlay  following  the  operation.thepains,  of  which  the  patient  had  previously 
complained,  were  not  so  severe.  As  an  offset  to  this  gain,  however,  the  patient 
began  to  be  troubled  a  great  deal  with  constipation,  and  a  very  painful  swelling 
developed  in  his  left  testicle,  giving  rise  to  evening  elevations  of  temperature. 

On  .July  2.5th,  he  had  a  spontaneous  movement  of  the  bowels  for  the  first 
time.     The  wound  had  entirely  healed;  the  patient  got  up  for  the  first  time. 

July  .'^Ist. — Temperature  normal  during  last  four  days.  Patient  urinates 
spontaneously.  Entire  cessation  of  the  severe  pain;  patient  occasionally  com- 
plains of  pulling  pains  which  radiate  toward  the  legs. 

August  8th. — Patient  complains  of  lack  of  control  over  his  bladder,  which 
is  the  seat  of  a  rather  severe  cystitis.     Otherwise  his  bodily  condition  is  good. 

C.\SE  .3.* — "Mrs.   ,  20  years  of  age,  was  shot  July   11th,  1004,  at    close 

range  with  a  32-calibre  revolver.  Bullet  entered  left  side  of  the  body  at  the 
level  of  the  eighth  rib.  Immediatelj'  taken  to  Rhode  Island  hospital  in  a  state 
of  collapse.  Physical  examination  showed  a  well-developed  and  fairly  well- 
nourished  woman.  8kin  and  mucous  membranes  very  pale.  Pupils  equal  and 
slightly  dilated.  Heart  and  lungs  negative.  Wound  of  entrance  made  by 
the  bullet  was  found  on  the  left  side  of  the  trunk  in  the  anterior  axillary  line 
surrounded  by  an  area  of  burnt  and  discolored  skin.  Abdomen  tender;  no  dul- 
ness  in  the  flanks,  but  marked  rigidity  of  the  abdominal  muscles.  Comjilete 
motor  paralysis  of  Iwth  low-er  extremities,  though  the  patient  could  move  both 
thighs  a  trifle;  both  lower  extremities  hypera^sthetic.  Pulse  rapid,  of  jioor  volume 
and  tension." 

[The  operation,  which  was  performed  shortly  after  the  occurrence  of  the  shoot- 
ing, had  reference  only  to  the  intra-abdominal  conditions,  and  a  description  of 
it  may,  therefore,  be  omitted  in  this  place.  It  proved  succe.ssful,  so  far  as  these 
particular  conditions  were  concei-ned,  and  opened  the  way  for  the  performance 

*Pegram  (J.  C),  jr.:  "Penetrating  bullet  wound  of  abdomen  passing  through  the  spleen 
stomach,  vertebra,  and  spinal  cord;  laparotomy  iiii<l  -suture  of  stomach  wounds;  recovers; 
subsequent  laminectomy  and  removal  of  bullet  from  spinal  cord:  rccoverj-."  Med.  Age.  De- 
troit, 1906.  xxiv.,  801-80,5. 
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of  :i  Inter  opciatioii,  the  ohject  of  whii-li  would  lie  the  reinoval  of  tlie  pistol  l);ill 
that  was  evidently  pressing  upon  the  spinal  cord.] 

July  21st. — A'-ray  picture  shows  bullet  in  a  line  with  tlicfir.st  lumhar  vertebra 
and  pointing  upward.  Leucocyte  count,  17,()S0.  Ability  to  move  logs  increas- 
iiisr.  but  patient  did  not  move  the  left  as  well  as  the  right. 

July  27th. — Pain  in  legs  extreme.  Leucocyte  count,  U).2()().  .\  . 'second  .r-ray 
])iitun'.  taken  with  the  source  of  light  placed  on  one  side  at  a  definite  angle, 
showccl  a  bullet  apparently  lying  in  the  spinal  canal. 

.bily  oOtli. — Laminectomj-  performed.  Patient  placed  face  tlownward  on  the 
table.  Incision  five  inches  long  was  made  in  the  median  line  between  the  elev- 
enth dorsal  and  the  fourth  lumbar  vertebra-.  Muscles  and  fascia  di.s.sected  away 
from  the  spinous  processes  and  lamina'  of  the  vertebra-  on  lx)th  sides.  Uleeding 
was  controlled  chiefly  by  packing  each  sitle  of  the  spinous  processes  with  gauze 
for  a  couple  of  minutes.  With  the  idea  in  mind  of  trying  to  save  the  long  spinous 
ligament,  in  order  not  to  weaken  the  back  too  much,  the  following  operation  was 
planned  and  carried  out: — First,  the  spinous  processes  of  the  twelfth  dorsal  and 
first  and  second  lumbar  vertebrae  were  split  longitudinally  with  a  thin-bladed 
saw  down  to  the  laminae.  The  supra.spinous  and  interspinous  ligaments  were 
then  split  longitudinally  with  a  knife,  this  division  making  a  straight  line  with  the 
division  of  the  spinous  processes.  Next,  the  spinous  proce.sses  were  .severed  from 
the  laminae  with  a  heavy  wire-cutter  shaped  like  a  blacksmith's  tongs.  In  order 
now  to  get  at  the  lamina-  and  still  preserve  the  ligament  so  that  it  could  be  replaced, 
I  .severed  each  half  of  the  .split  ligament  at  opposite  ends.  These  two  halves  of 
the  ligaments,  including  the  halves  of  three  spinous  processes,  were  then  turned  out 
on  either  side,  and  the  spinal  canal  was  opened  in  the  usual  manner.  The  bullet 
lay  under  the  laminae  of  the  twelfth  dorsal  vertebra  in  the  right  posterior  cornu 
of  the  spinal  cord,  which  latter  must  have  been  traversed  by  the  projectile  and  was 
considerably  lacerated.  A  drain  of  plain  gauze  was  led  down  to  the  rent  in  the 
meninges  which  yet  made  no  attempt  to  close.  The  two  halves  of  the  supraspinous 
ligament  were  re-approximated  and  sutured  with  black  silk,  re.storing  its  continuity. 
The  muscle  and  skin  incisions  were  closed  with  black  silk  sutures,  leaving  a  small 
opening  for  the  drain. 

"  Patient  stood  the  operation  as  well  as  could  be  exjjected.  She  was  put  to  bet! 
on  a  Biadford  frame,  face  downward.     Good  recovery  from  ether. 

"July  ,31st. — ^'oluntary  control  of  the  tibiales  antici  was  noted  to  be  present, 
but  weak.  Patient  moved  right  quadricei)s  aikhictors:  same  true  on  left  side, 
except  that  the  impulse  was  weaker  and  the  quadriceps  extensor  did  not  respond." 

During  the  month  of  August  the  following  events  occurred: — 

On  Aug.  4th  the  sutures  were  removetl  from  the  back  and  the  patient  was 
turned  over  on  her  back.  By  the  LSth  (i.e..  thirty-eight  days  after  the  shooting) 
the  abdominal  wound  had  entirely  healed,  but  there  still  persisted  a  small  sinus 
at  the  site  of  the  incision  in  the  ba"k.  On  .\ug.  22d  (the  twenty-tliird  day  after 
laminectomy)  a  plaster  jacket  was  applied:  on  the  liOth  the  patient  went  home; 
the  pain  in  one  leg  being  the  symptom  of  which  she  complained  chiefly. 

An  examination  made  by  Dr.  George  L.  Shattuck.  on  Feb.  Sth,  lOO"),  revealed 
the  fact  that  there  was  an  e.\tensive  area  of  ana-sthesia  (of  both  tactile  and  tem- 
perature sen.ses)  involving  the  cutaneous  surfaces  of  both  lower  extremities.  His 
inference  is  that  the  injury  done  to  the  cord  by  the  bullet  must  have  set  up  a 
transverse  myelitis. 
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Dr.  Pefirain  believes  tliat  it'  the  patient  (•(nitiniies  to  roiraiii  licr  lost  functions 
at  the  pi'esent  rate  of  progress,  a  disappearance  of  almost  all  tlic  motor  and  sensory 
distiirhances  may  he  looked  for. 

Ill  cases  of  coiiiplctc  (ii\isioii  of  the  cord,  either  l)y  a  hullet  or  hy  a  stab 
wound,  the  (|ii('sti(iii  of  suturing;  the  cord  arises.  I'p  to  the  present  time  there 
i.s  no  evidence  to  show  that  the  nervous  elements  of  the  cord  in  inamiiials  will 
undei'fio  refjeneration.  Uestoration  of  function,  liowevcr,  docs  occur  in  some 
of  the  lower  orders  of  life,  as  in  some  of  the  amjihibians,  in  the  reptiles,  and  in 
some  birds;  and,  while  it  has  been  proved  by  e.xperiiiieiit  that  partial  restora- 
tion of  function  tloes  take  place  in  very  younj;  pupjiies  after  total  section  of  the 
cord,  it  is  a  fact  that  true  nerve  filaments  have  never  been  found  in  the  cicatrices 
in  older  animals.  Thci-c  have  been  reported  lately  sc\-eral  cases  of  suturing'  of 
the  cord  after  complete  sc\-eraiice,  notably  that  reported  by  Stewart  and  Ilarte 
and  that  ivixirted  by  Fowler,  in  both  of  which  instances  the  individuals  upon 
whom  the  ojieration  was  performed  were  at  la,st  accounts  still  alive,  after  the  lapse 
of  sc\-er,al  years,  and  had  reco\'ered  some  of  their  functions — some  of  them  com- 
[jletely  and  others  iiartially.  As  an  explanation  of  this  result  it  is  assumed 
that  .some  of  the  nerve  filaments  probably  escaped  injury,  or  else  that,  by  ad- 
hesions of  nerve  filaments,  above  and  below  the  destroyed  part,  to  the  dura, 
these  filaments  ultimately  became  reunited  and  were  thus  able  in  some  measure 
to  perform  their  normal  function.  Despite  the  fact  that  cxiieriments  have 
failed  to  show  a  refjeneration  of  nerve  elements,  we  have  the  well-authenticated 
cases  mentioned  above  to  jirove  that,  by  some  means  or  other,  function  may  be 
at  least  partially  restored  and  the  lives  of  the  patients  prolonged  and  made  com- 
fortable. Laminectomy,  theri'fore,  as  well  as  suturiiif;  of  the  cord  when  prac- 
ticable, would  seem  to  be  sufficiently  justilied.  if  only  for  the  purpose  of  giving 
the  patient  a  chance  to  secure  that  degree  of  repair  which  ajipears  to  have  been 
granted  to  others. 

Symptoms  and  Diacxosis, — The  symi)toms  of  stab-wounds  or  gunshot 
wounds  of  the  s])inal  column  or  cord  corresjiond  in  a  general  way  to  the  symi> 
toms  of  fracture,  fracture  dislocation,  compression,  and  contusion  of  the  cord. 
The  diagnosis  of  the  exact  region  affected  is  often  aided  by  the  use  of  the  x-ray, 
although  at  times  splintei-s  of  bone  in  the  vertebral  canal  cannot  be  shown  in 
the  radiognims.  The  rpu'stion  of  diagnosis  is  usually  settled  by  the  nervous 
jihenomena  present.     As  a  rule,  the  localizing  sensory  changes  appear  early. 

Trk.\t.mknt. — The  treatment,  as  laid  down  by  the  modern  military  surgeons, 
is  to  leave  the  wound  alone,  only  protecting  it  from  infection  from  the  outside. 
This  applies  to  gunshot  wounds  as  well  as  to  stal>wounds.  After  the  sensory 
localizing  symptoms  have  apjicared,  and  when  a  radiogram  shows  that  the  bullet 
or  a  splinter  of  hone  is  causing  compres.sion  of  the  cord,  then  operation  for  the 
relief  of  such  i)ressure  is  indicated.  AVhere  there  is  evidence  showing  that 
nerve  roots  ha^■e  been  torn,  it  is  well  to  suture  these.  The  cjue.stion  of  wait- 
ing until  the  wound  caused  by  the  ])rojectile  or  weapon  has  healed,  is  one 
that   must   be  settled  in  each  individual   case.     If  fitting  treatment   can   be 
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ciiiploycd,  it  is  |)crli;i|)s  lictttT  to  wait,  as  tiius  tin-  daii.iicr  of  infection  is  made 
less.  IIo\v<viT.  it  must  \n-  niiiciiilMTcd  that  pressure  upon  the  spinal  cord  or  its 
incnil)raiics,  wlicn  continued  for  lonji,  is  apt  to  result  in  local  destruction  of 
the  coi'd. 


FkACTI   KK-I)lSU)(  ATioNS,    SlMI'LK     FliACn   liKS,    AM)    Sl.MI'LK     I  )lSU  KATIOXS 
OK    THK    SriNAI,    ('(II.IMX. 

Accordiufi  to  Keen*  sixty  jiii-  cent  of  the  fractures  of  the  spine  are  fracture 
dislocations,  while  twenty  per  cent  are  simple  fractures,  and  the  reniainiii<; 
twenty  per  cent  are  simjile  dislocations. 

Ilenle,  in  his  article  on  the  surfjery  of  the  sjiinal  cord  and  verteliral  colunin.t 
says:  "It  is  a  fjreat  sei\ice  of  Kocher's  to  have  arranged  compendiously,  ac- 
coi'dinfi  to  clinical  points  of  \iew.  the  injuries  of  the  vertebral  column,  the  num- 
ber of  which,  in  conse(|uence  of  the  \ari(ius  constituents  of  the  whole  column 
and  of  e\-ery  single  vertebra,  is  very  large.  The  ]3rinciple  of  classification  adopted 
by  Kocher  should  therefore  be  here  maintained.  In  consecjuence  of  this  the 
|)rincii)al  groups  will  not  be  formed,  on  one  side,  by  fractures,  and  on  the  other 
by  luxations,  because  clinically  these  often  do  not  differ  from  one  another  and 
very  often  are  combined  together.  Kocher,  moreover,  ])laces  the  partial  in- 
juries over  against  the  total  injuries. 

"With  a  few  digressions  from  Kocher's  subdivision,  reijuired  l)y  practical 
considerations,  we  shall  differentiate  injuries  of  the  spine  into  the  following  sul)- 
di  visions: 

"I.  Partial  I.v.u  hiks  of  thi:  N'krtkhk.k,  (1)  Distortions:  (2)  Isolated 
Luxations  of  the  Lateral  Articulations;  (3)  Contusions;  (4)  Isolated  Fractures 
of  the  Bodies  of  the  N'ertebra-  (especially  compression  fractures):  {.'•>)  Isolated 
Fractures  of  the  Arches  and  Processes. 

"II.  Total  Lnjuuiks  of  thk  Vertebr.k.  (1)  Total  Luxations  (Lu.xation 
of  the  Lateral  Articulations  and  Dislocation  in  the  sphere  of  the  interverteiiral 
cartilage).  (2)  Luxation-Compre.ssion  Fractures  (Luxation  of  one  or  both  of 
the  lateral  articulations  and  com])ression-fracture  of  the  ixxly).  (.3)  Total 
Luxation-Fractures,  Luxation-()bli(|ue-Fi'actures  (Luxation  of  the  lateral  ar- 
ticulations and  dislocation  in  the  region  of  the  fractured  vertebra)." 

It  does  not  seem  practicable,  with  the  oi)])ortunities  which  I  ha\'e  at  my  com- 
mand, to  arrange  spinal  injuries  strictly  in  accordance  with  this  classification, 
excellent  as  it  is  in  the  alxstract.  I  shall  therefore,  largely  as  a  matter  of  con- 
venience, iliscuss  the  subject  of  s|)inal  injuries  under  somewhat  difTerent  heads. 

Isolated  Fractures  of  the  Spinous  and  Transverse  Processes  and  the  Laminae. 
— Isolated  fractures  of  the  spinous  .'ind  trans \'ei-se  processes  and  the  lamina'  occur 
chiefly  in  the  cervical  region.  i''iactures  of  the  sjiinous  processes  have  occurred 
(in  coml)ination  with  other  lesions)  in  about  eight  jier  cent  of  the  cases,  and. 

*K('(Mi,  in  Donni.s'    ■  Siirjicry,"  vol.  ii.,  p.  SI  I. 

t  Page  812  of  vol.  ii.  of  von  Borgniann  ami  Brims'  "  Handliuch  iler  praktischon  Clururjtic." 
dritte  unigearbeitete  .\uflage,  8tuttgart,  I'.tOT. 
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as  ail  isdlatcd  (•(indiiidii.  in  alidut  four  per  (•cnt  of  the  cases.  These  fractures 
practically  never  cause  daufier  to  life.  Fractiuvs  of  the  laniiiue  may  occur  as 
isolated  conditions,  and.  when  they  tlo.  it  is  usually  in  the  cervical  rejiion.  They 
are  jjenerally  accompanied  by  pain,  more  or  less  .severe,  and  localized  tenderness. 
the  presence  of  the  fracture  heiiif;:  made  out  by  palpation. 
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Yic.  .W". — Dislocation  of  Vertebral  Articulation  in  Cervical  Region,  with  Rupture  of  tlie.Vutc 
Longitudinal  and  Spinous  Ligaments.      (Fry's  case.) 


Fractures  of  the  Atlas  and  Axis.— The  intimate  relatioiishi|i  of  the  atlas  and 
axi.s  with  the  medulla  oblongata  makes  an  injury  in  this  locality  especially  danger- 
ous. Gurit  *  has  shown  that ,  in  eleven  cases  in  which  fracture  of  either  of  these  ver- 
tebnu  was  demonstrated,  by  autopsy,  death  occurred  immediately  in  but  two, 
and  in  only  two  others  within  an  hour  after  the  injury  was  received.  In  the  other 
cases  the  ])atient  survived  for  varying  lengths  of  time  up  to  (in  one  instance) 
thirteen  days,  although  some  of  them  died  at  last  suddenly,  probably  in  con- 
sequence of  di.splacement  of  the  frartmvd  vcrtcbiM'.  These  fractures  are  always 
the  result  of  external  violence.  Jt  is  to  be  remarked,  however,  that  the  violence 
*fiurlt:    "Ilandbuch  der  Lclirc  vi>n  den  Knochenbruoehen,"  Hanini,  1802. 
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is  sornotiincs  slight,  such  as  a  fail  out  of  bed  or  froui  a  haiumock.  lu  OurltV 
cases  the  odontoid  process  was  broken  in  but  one  instance;  the  odontoid  process 
and  posterior  arch  of  the  atlas,  three  times;  the  posterior  arches  of  the  atlas  and 
axis,  three  times;  the  posterior  arch  of  the  axis  alone,  once;  the  spinous  process  of 
the  axis,  twice.  The  articular  processes  of  the  cervical  vertebi-:e  are  set  well  out 
from  the  body — to  such  an  extent,  in  fact,  that  any  f(jrce, 
which  would  tend  to  push  a  vertebra  forward,  providing 
it  were  great  enough  to  overcome  the  ligamentous  pro- 
tection coiiiiiioii  to  all  vcrtchi';!',  would  nol  fiml  the  bonv 
obstruction  wiiicli,  lower  down,  the  aiilcrioi-  aspect  of 
the  inferior  interverteljral  notch  offers  to  the  posterior 
aspect  of  the  su])erior  intervertebral  notch  of  the  vertei)ra 
inunediately  Ijclow  it.  In  fact,  the  articular  surfaces  arc 
so  loo.sely  a])pos('d,  in  the  cervical  region,  that  very  little 
additional  longitudinal  separation  is  recjuired  to  rentier 
possible  a  complete  luxation  forward  or  backward,  ac- 
cording to  the  direction  of  the  force  ajiplied. 

Sy.mpto.ms. — The  symptoms  of  fracture  or  dislocation 
of  these  upper  two  vertebne  are  c[uite  indefinite  and  vari- 
able, it  being  all  but  impossible  to  differentiate  a  sim])le 
dislocation  from  a  simple  fracture  or  from  a  fracture- 
dislocation.  There  is  usually  eniii|)lete  i)aralysis  of  all 
])arts  below  the  lesion.  In  some  cases,  however,  the 
paralysis  may  be  only  partial  or  may  i)e  simply  a  dimin- 
ution of  sensibility  in  one  extremity.  In  aildition,  there 
are  usually  pain  and  rigidity;  or  death  may  occur  sud- 
denly. In  the  cases  in  which  the  patient  survives  the 
injui'y,  the  diagnosis  may  be  made  clear  by  the  use  of  the 
.r-ray. 

Bilateral  Isolated  Dislocations.  Bilateral  isolated 
dislocations  maj'  occur  without  injury  to  the  cord. 
They  usually  follow  a  blow  u])on  the  nape  of  the  neck 
or  a  fall  backward  on  the  head.  Their  existence,  in  any 
given  ca.se,  is  revealed  by  the  .r-ray  ami  by  the  position 
of  the  patient's  head,  which  may  l)e  retracted,  with  the 
oi-ciput  drawn  down  between  the  shoulilers,  while  the  chin  is  thrown  forward. 
Tlie  muscles  on  each  side  of  the  neck  in  most  ('a.-ses  are  more  or  le.-<s  ])romincnt. 
Till-  liead  is  generally  fixed  and  rigid,  lint  in  one  case  seen  by  the  author  it 
was  freely  movable,  and  wlien  Iraclion  or  exliciiie  movements  were  made  the 
patient  comiilained  of  a  "warm  tingling  sen.-<ation,"  which  radiated  through 
the  neck  and  shoulders  and  down  the  ulnar  .sides  of  the  arms. 

Deformity  may  be  present  in  a  marked  degree,  but  in  the  ca.se  referretl  to 
above,  ahhough  the  luxation  was  com]ilete.  it  was  imiios.sible  to  discover  the 
slightest  cUsplacement  of  the  spinous  i)roc(wes.  If  the  dislocation  is  in  the  ujiper 
cervical  vertebra>  the  body  of  the  dis|>laced  vertebra  may  Ix'  felt  in  the  pharynx. 


1  1...  :fllS,  ()rM-->i.li-.l 
Dislonilioii  1,1'  :,  (crvioal 
N'crtchra.  ( I'rnni do Quor- 
vain's  "  .^^pczicllc  cliirur- 
pisclic  Diagnostik."  I.('ii>- 
/ig.   1907.) 

Tlic  lowiT  cdKC  of  111.- 
articular  process  of  tlie 
ilislooatoil  vi-rtcljra  (z) 
rests  upon  the  iipix'r  e<ige 
of  tlio  articular  process 
(if)  next  below  it.  In  a 
case  like  this,  in  whiclt 
there  luus  been  no  criishinf; 
of  the  bone,  the  u.sually 
accepted  nde — that  the 
head  is  turned  toward  the 
side  of  the  dislocation — 
would  not  hold  gooil. 
Theoretically,  at  lea.st,  we 
should  have  to  iuvsunie 
here  a  different  manner 
of  hol.ling  the  head. 
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Ilciiiorrluific  iiiln   till'  cdi-il   is  (lie  only  i laiiucrous  lesion   whicii   is  lii<i>ly   to  !«• 
associated  with  tlic  dislocation. 

Troatniont  consists  in  attempts  at  ininiidialc  reduction,  always  under  ana's- 
thosia.  Direct  traction  should  he  employed  first,  jz;reat  care  being  exercised 
to  prevent  over-extension  or  undue  flexion,  as  the  already  lacerated  or  c()in])ressed 
cord  may  he  completely  se|iarated  or  .-till  fui'thei- coni|)ressed  hy  the  manipulation. 
On  account  of  complele  i-upture  of  the  li.^aments,  which  is  sometimes  pri'sent.  the 

dii-ect  traction  method,  in  llueter's 
lielief.  is  too  dangerous,  aii(l  he 
iherefore  advises  reduction  hy  ro- 
tating mo\-ements.  By  this  method 
the  heail  is  rotated  strongly  toward 
one  shoulder,  thus  causing  the  op- 
l)osite  articular  process  to  he  set 
free  from  its  interlocking  with  the 
one  below,  and  restored  to  its  normal 
relations  to  the  latter.  The  s.-une 
m;ui(ruvi-e  is  now  i'e|)eated  on  the 
other  side  and  the  corres|)onding  ar- 
ticular process  is  dislodged  and  lin.ally 
rediici'd.     (Fowler.) 

If  these  measures  fail,  we  should 
explain  fully  to  the  jmtient  ami  to  his 
or  her  frienils  the  necessity  for  opera- 
tic' interference;  and  at  the  same 
time  we  should  warn  them  that  suc- 
cess may  not  attend  the  ])roce(lure. 

Fig.  309.— Dislocation  of  Botli  Articular  Prnc-       After    the    parts    involved    haN'e   been 
esses    of    Atlas    on    Axis,     Suicide     bv    Haneiiic.        tli,ii-(>ii.rl.N.      ni-i^,-,^/.,  I      1.,-      .i;      ,„.*;,.,, 

la     ■        f        ii,     at    ii     ».        '    T.,  ■,   ,  I       tnoiousiniv    expose  i    \)\     iii>se('t  'i   , 

(Specimen    from   the    Muetter   Museum.    Plnlndcl-  c^      .'  I  .'  '         • 

phia.)       (.\llen:     "Injuries    to    the    Spinal    Cor.l  "        reduction  should   again    be  attempted 
Jour.  A.  M.  A.,  Marcli  21st.  1908.)  -^i      ^u  *       f    n       •  •  r. 

With  the  parts  fully  in  view,  .'dter 
the  method  advocated  by  Hueter.  If  failure  again  results,  laminectomy  should 
be  resort e(l  to. 

Unilateral  Dislocations. — The  tables  of  Ashhurst,*  which  are  based  upon 
three-hundred  and  ninety-four  cases  of  sjjinal  injuries,  show  twenty-nine  in- 
stances of  unilateral  dislocation.  It  is  impo.s.sible,  however,  to  determine,  with 
any  degree  of  precision,  the  relative  frequency  of  unilateral  dislocations.  ( )w- 
ing  to  the  fact  that,  in  the  cervical  region  of  the  spine,  the  bodies  of  the  vertebra- 
arc  small  and  the  interlocking  of  the  articular  prcx-esscs  is  less  firm  than  it  is 
lower  down  in  the  spinal  column,  mo.st  of  these  dislocations  take  place  in  that 
region.  (Figs.  ;^07-ol3.)  The  fifth  cervical  vertebra,  as  might  be  expected,  is 
most  commonly  dislocated,  on  account  of  the  fact  that  neck  flexion  and  exten- 
sion are  freest  between  the  third  and  sixth  vertebra-.  The  horizontal  jxisition 
of  the  articular  proces.ses  in  the  cer\ical  region  is  another  factor  which  renders 
♦Ashhurst:    "Injuries  to  tlio  Spine,"  187G. 


1  1.1.  :il().— Ski: 
anil  I'liiril  Wrtcb 
Iliispitiil.  St.  I.oui 


lii>l..rMli.iii    H.-twc.-n  fSe.-oii. 
a  n>-K\ r  tl.e  Sjiim-.      ((■•t\ 
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(lislocatiiin  casicsl   liciv.     I'us.-ihly  sonic   n(  ilicsc  (iislocuticjils  j;o  iiiiRroj;iiizc(l 
hy  iva.soii  nf  tlir  pract  il  ioiirr's  lack  (if  taiiiiliarity  witli  the  clmnu-tcristic  features. 

These  unilateral  disluca- 
tioMs  take  place  in  the  f(jl- 
I'lwiutr  manner: — The  artic- 
ular |inicc,s>  1,1'  the  upper 
vcrtclira  on  the  dislocated 
side  slips  forward:  in  the 
incomplete  form  it  rests  on 
(lie  crest  of  the  lower  artic- 
ular fai-ct.  in  the  complete 
form  it  drops  into  the  intei-- 
xcrtcliial  notch  and  rests  on 
the  pedicle  of  the  vertebra 
lielow:  the  articulation  on 
the  opposite  side  holds:  tlie 
iiitci-\-ci-tcl)ral  disc  may  or 
may  not  lie  toi'ir  the  spinal 
canal  is  xcry  sliijhtly  en- 
croaclii'd  ujjon.  As  to  the 
causes  of  these  dislocations. 
\'olker*  has  collected  four- 
teen cases  in  which  the  displacement  was  due  to  muscular  actiMU  alone,  and  two 
of  Walton's  cases  jiive  similar  histories.  Sciiielet  reports  a  case  of  a  man  who 
went  to  sleep  with  his  head  haufiinj;  over  the  betlrail,  and,  on  waUiiifr.  suddenly 
liftetl  his  head  and  incom- 
pletely dislocated  one  of  lii- 
upiicr  vertebra'.  .\ny  sud- 
den. \-iolcnt,  or  ill-rc,uui;ile(l 
turniufi,  with  jierliaps  an 
inclination  to  one  side,  may 
jiroducc  a  dislocation  of 
the  N'crtebra'.  It  m.ay  .also 
be  produced  by  c\tern,al 
force  such  as  a  fall  oi-  a  blow- 
on  the  side  of  tlie  head  or 
neck. 

The  points  which  should 
be  boriii'  in  mind  in  con- 
nection with  ;i  unilalei-.al 
dislocation    of    the    cerxical 

*  V()ll<er.  ill  Unit.  Zcilscli.  f. 
C'hir..  lS7(i,  vol.  vi.  1^^^^     ,.,j       ,.„„.,„, ,    ,,„.>:,„„.,;,„,  ,1.^    :;|n  ,si,„u;,^ 

t  Sriiiolo.       in       Dent,      inc.l.        tin-  .^Itoivil    I'o.sUioii  oi   ilu-  I'arts  Allrr  .Mi.-iui.U'a   Uoiliu-tioM. 
\\ncliciis..   11104.  vol.  XXX.,  p.   Kill.        (City  Hospital.  St.  Louis.) 
vol..    VI.— '.>S 
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Fin.  312. —  Fracture-Dislocation  of  tlu-  Seventh 
Cervical  Vertebra.  (From  de  (iuervain's  "  Spe- 
zielle  chirurgisehe   Diagiiostik,"  Leipzig,  1907.) 


vcrtebni'  are  these:    the  proximity  of  the  piiivnic  nerve,  and  the  dan^a'r  that 
deatii  iiiav  iicrur  from  rr.-^piratory  inhibition:  and  to  these  may  be  added  the 

^^li^ht  danger  that  the  vertebral  artery 
may  be  subjected  to  surh  violenee  that 
a  rui)ture  of  its  walls  will  occur. 

Di.vfixosis.  —  The  diagnosis  is  es- 
tablished by  the  presence  of  the  fol- 
lowing symptoms:  rigidity  of  the  neck, 
and  the  fact  that  the  i>atient  holds  the 
head  with  the  face  tiinie(l  toward  the 
side  opposite  to  that  of  the  dislocati(jn. 
Such  a  dislocation  is  differentiated  from 
torticollis  by  the  following  facts:  in 
wry-neck  the  muscular  Hbres  of  the 
sterno-mastoid  arc  contracted  and 
tense  on  the  side  opposite  to  that  to- 
ward which  the  face  is  turned,  while  in 
unilateral  dislocation  this  muscle  is 
taut  on  the  side  towartl  which  the  face 
is  turned.  The  history  of  injury  is 
also  ini])ortant  as  an  aid  to  diagnosis. 
Walton*  says:  "The  side  on  which  the  dislocation  has  occurred  can  therefore 
always  be  determined  l)y  the  direction  of  ro- 
tation; the  (luestion  whether  the  articular  process 
has  slii)pefl  into  tht;  notch  may  be  dcteiTnined  by 
the  tilting  of  the  head."  He  observed  twelve 
cases,  and  in  only  two  of  these  did  jjaralysis 
occur — probably  through  root  pressure. 

Prognosis. — The  jirognosis  is  more  favorable 
in  the  unilateral  than  in  the  bilateral  cases.  Ash- 
hurst's  cases,  numbering  twenty-nine,  showed 
nine  deaths.  Malgaignef  reports  twenty-six 
cases,  in  seventeen  of  whichthe  patients  recovered. 
Dislocation  above  the  origin  of  the  phrenic  nerve- 
are  the  most  fatal  because  of  the  contiguousness 
of  the  medulla. 

The  treatment  of  this  condition  has  lately  un- 
dergone a  change  and  operators  are  following  the 
directions  of  Walton  in  performing  what  he  styles 
"retro-lateral  flexion  with  rotation."  The  pa- 
tient is  anaesthetized  while  sitting  in  a  chair. 
The  operator  stands  behind,  and,  grasping  the  head  with  bf)th  hands,  turns 
the  face  still  farther  away  from  the  dislocated  side.      The  head  and  neck  are 

*  Walton,  in  Boston  Med.  and  Surg.  Journal,  1903,  445. 
tMalgaigne:    ''Treatise  on   Dislocations."   1848. 


Fig.  313. — Compression  Fracture 
of  Vertebral  Body.  (Wasliiiigton 
University  Museum,   St.    Louis.) 
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then  tilted  to  tlic  souiul  side  Tliis  makes  the  dislocated  facet  rise  above  the 
facet  below.  The  last  motions  are  extension  and  rotation  of  the  column 
backward  into  place,  and  the  reduction  is  then  complete.  This  method  has  a 
great  advantage  over  extension,  for  attempts  at  reduction  by  extension  alone 
make  it  necessary  that  the  vertebra'  should  be  widely  separatee!  at  e\cry  point 
in  order  that  the  dislocated  articular  process 
be  sufficiently  elevated  to  slip  back  into  place. 
The  auth(jr  believes  that  the  following 
case  history,  recently  ]jublished  by  Dr.  Clop- 
ton,*  of  St.  Louis,  is  of  sufficient  interest  to 
justify  liim  in  repi'oducing  it  hei-e  in  cvteitso. 

'"C.  H.,  a  healthy  muscular  youth  nf  P.), 
during  an  athletic  exhibition,  was  walking  on 
his  hands.  His  right  arm  weakened  under 
him  and  he  fell,  striking  his  head  on  the  left 
side  and  coming  down  on  his  left  shoulder. 
He  heard  a  distinct  snap  just  after  his  head 
struck,  felt  a  sudden  pain  in  his  neck,  and 
realized  that  he  was  unable  to  bend  his  neck. 
He  walked  away  and  later  visited  a  dispen- 
sary where,  the  injury  being  unrecognized, 
liniment  was  ordered  for  the  soreness;  and 
later,  on  the  same  day,  he  visited  another 
clinic,  where,  on  account  of  the  serious  nature 
of  the  injury,  he  was  referred  to  the  Mullan- 
phy  Hospital,  where  I  saw  him  twenty-four 
hours  after  the  accident.  He  was  up  and 
about,  as  any  reclining  posture  gave  him 
great  pain,  and  he  had  Ijeen  unable  to  sleep  the  night  before.  His  neck  and 
head  were  held  rigidly,  the  face  turned  to  the  right  and  downward.  The 
neck  was  directed  slightly  to  the  left,  and  low  down,  at  the  base  of  the  neck, 
on  the  left  side,  was  a  rounded  enlargement  which  was  very  tender.  The  sterno- 
nuistoid  on  tlie  left  side  was  relaxed,  but  on  the  right  side  it  was  tense.  ^h)ve- 
ment  was  limited  to  a  slight  forward  and  liackward  nod  of  the  head,  and  any  at- 
tempt to  straighten  the  head  was  very  i)ainful.  On  account  of  the  much-developed 
musculature  it  was  impossible  to  feel  with  any  certainty  the  spinous  processes,  or 
to  determine  what  was  the  natvu'e  of  the  enlargement  on  the  lower  left  neck,  or  to 
make  out  the  transverse  processes.  There  was  no  nerve  disturbance  of  the  arms 
or  of  any  jjail  of  the  body.  The  patient  walked  perfectly  well,  but  complained 
of  some  pain  in  the  neck  with  the  jolting  of  each  step.  To  confirm  the  diagnosis 
of  left  unilateral  dislocation  of  the  sixth  cervical  vertebra,  an  .r-ray  photograph 
was  nuule.  Under  ether,  which  was  adniinistereil  to  the  i^atient  while  in  a  sitting 
position,  a  reduction  was  easily  accomplished  by  Walton's  method  of  retro-lateral 
flexion  with  i(jtation." 

Isolated  Fractures  of  the  Vertebrae. — Isolated  fractures  of  the  bodies  of  the 

*  ClDptoii.  ill  liitcistato  .\K<1.  Jour.,  July.  l'.)OS,  vol.  xv.,  Xo.  7. 


Fio.  .314.  —  Compression  Fractiin- 
Vertebral  Boily.  (Wasliiii^tmi  l"ni\ 
sitv  Museum.  St.  Louis.) 
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V('rt('hr;r  arc  caused  l>y  a  fall  upon  the  hcail,  neck,  sacniiii.  (W  feet.  'l"lie\-  arc 
rare  in  the  cervical  rcfjion  and  most  common  in  the  upper  iiiinliar  and  Inwer 
dorsal  rej;ioiis.  (Fi'rs.  312.  313,  and  314. "l  In  these  cases  a  cei-tain  amount  of 
aiitei'o-posterioi-  del'iirmily  is  noticealile.  althou.iili  tiiis  may  he  so  sli<iht  as  to  l)e 
o\'erlooi<ed;  it  disappears  when  the  i)atient  is  in  a  recumbent  position,  hut  re- 
turns when  liie  erect  posture  is  resumed.  ^^'l^eI■e  ;i  skia.iii'ani  lias  i-e\caled  an 
isolaU  d  fractiu'e  "f  tile  arciies  or  s])ines.  or  an  isolated  IVacture  of  tin'  h(id\-  of 
a  \-ei-|elir;i.  and  where  in  addition  the  imohcnient  of  the  cord  is  shown  1)\-  an 
increasinj;-  jiaralysis.  the  advisahility  (jf  immediate  oi)erative   intervention,  for 

the  piu'posc  of  relieving  ])rcssure  upon  the 
cord  and  its  memhi-anes.  should  recei\e 
serious  consid(>ration.  The  followinii'  case, 
reported  hy  the  late  Dr.  .McCosh.*  well 
illu.stratcs  this  point. 

•'.I.  I,.,  male,  aue  27.  was  thrown  from 
a  lailway  train.  .Iul\-  3d,  1.S91,  .striking  on 
his  hack.      Vcf  a  few  minutes  consciousness 
was  lost.     When   lie  was  hroufjht    to  the 
hospital,  three  hours  later,  there  were  fouiul 
to  he  complete  muscular  paralysis  of  hoth 
lower  extremities,  retention  of   urine,  and 
loss  of  power  over  the  rectum.     He  was  in 
a  condition  of  slight  shock;    tempcratui'e 
100°  F.,  pulse  110.      There  was  complete 
loss  of  sensation  below  a  line  that  crossed 
the  body  just  beneath  the  tip  of  th(>  ensi- 
form  caitilajie.      Tendon   I'cfle.xes  in   both 
knees,  as  also  the  cremasteric  and  alulomi- 
nal  reflexes,  were  completely  lost.      .\t  the 
FiG.3i5.~i''ractiiri-i)isi,)catioi;<)ftiie.Spino.      end  of  eight  hours  after  the  accident    his 
This  specimen  is  intcre.-.tiMg  i.1  that  the  indi-     temperature  had  risen  to  10o.o°   I.:   loss 
vidual  Uved  long  enough  for  bony  union  to     of  motion   and  seiisatlon,  and  patella   re- 
take place  at  the  seat  of  the  dislocation.  „  •        i         i      ,.  ^^  ■         ■ 

ilexes  remained  as  i)efore.  On  examinat  ion 
of  his  back  there  was  found  to  be  a  depression  below  the  seventh  dorsal  spine, 
at  which  point  there  was  marked  tenderness.  The  diagnosis  of  fracture  of 
the  seventh  dorsal  \ertebra  was  made  and  operation  advised.  One  hour  later, 
that  is  to  sa}'  nine  hours  after  the  injury,  ether  was  administered.  An  incision 
was  made  from  the  fifth  to  the  eighth  dorsal  spines.  The  spinous  processes 
and  laminae  of  the  .seventh  dorsal  vertebra  were  found  shattered  into  several 
fragments.  A  line  of  fracture  extended  forward  on  the  right  sitle  into  the  tran.s- 
verse  process.  Four  or  five  bonv  fragments  were  removed.  The  dura  \\as 
lacerated  and  the  cord  was  contused,  markedly  congested,  and  .studded  here  and 
there  with  small  hemorrhages.  A  probe  pa.ssed  upward  and  downward  met  with 
no  further  obstruction.  The  wound  was  left  partially  open,  as  was  also  the  dura. 
The  shock  of  the  operation  was  slight,  the  patient  making  an  excellent  recovery. 


*  McCosh.  in  Jour.  Anier.  Moil.  .Vssoc.  .\iif;iist  .Slst.  1901. 
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For  five  days  no  special  change  in  symptoms  was  noted.  He  then  began  to  feel 
some  tinjiliiig  and  jnicking  on  the  outer  side  of  his  thijilis  and  legs.  On  the  four- 
teenth day  he  was  able  to  move  his  toes  a  little,  and  at  this  time  sensation  began 
to  return  to  his  lower  extremities.  Improvement  continued;  he  began  to  gain 
(■(Uitiol  of  his  bladder  and  rectum.  On  the  thirtieth  day  he  could  di-a\v  his  legs  up 
and  down  in  bed,  fle.xing  his  knees.  His  patella  reflexes  had  returned  to  a  slight 
ilegree  in  each  knee.  On  the  sixtieth  day  he  was  able  to  sit  up  in  n  ch;iir.  anil 
sensation  was  rapidly  returning. 
He  left  the  hospital  on  the  seventy- 
sixth  day  after  his  accident,  and 
at  that  time  he  cf»dd  walk  when 
supported  on  each  side.  He  came 
to  see  me  three  months  later  and 
reported  that  he  was  about  to  re- 
sume his  work.  He  still  felt  some 
slight  weakness  in  his  lower  extrem- 
ities, but  sensation  and  his  patella 
reflexes  seemed  normal.  Some  five 
years  later  he  met  me  on  the  .street 
and  reported  that  he  was  perfectly 
well  and  that  his  back  was  as  strong 
and  as  limber  as  ever."  ■ 

The  author  has  encountered  in 
practice  a  case  somewhat  similar 
to  the  one  just  narrated.  In  this 
case  the  i^ressure  upon  the  I'ord 
was  relieved  by  reduction  of  the 
dislocation.  The  deformity  jno- 
duccd  in  the  spine  was  marked, 
and  for  o\-cr  two  and  une-half 
hours  there  was  complete  loss  of 
function  below  the  level  of  the  injury,  which  was  in  th(>  dorsal  spine.  The 
patient  was  suspended  and  the  dislocation  reduced.  Ther(>  was  com|)lete  restor- 
ation of  function  in  less  than  three  months;  and  at  the  jire.sent  time — nearly 
twenty  years  after  the  accident— the  patient  is  perfectly  strong  ami  very  active. 

Complete  Fracture-Dislocations.— In  many  of  these  cases  the  injury  of  the 
cord  is  a  coniiilctc  one.  .\iiioiig  the  cases  reiKirted  by  Wagner  and  Stolper, 
Kocher,  and  others,  there  were  many  in  which  the  cord  showed  complete  rupture; 
and  in  all  there  was  a  complete  transver.se  lesion  of  the  cord,  making  the  duration 
of  life  dcjiend  chieHy  u]ion  the  height  of  the  injury.  Deformity  of  the  .spine  may 
be  an  imixirtant  guide  to  the  location  of  the  point  of  injury,  but  one  .should  guani 
against  the  danger  of  being  misled  by  multiple  injuries  and  an  uiuisual  direc- 
tion of  the  line  of  fracture.  Sen.sory  and  paralytic  symptoms  are  of  the  greate.st 
value  for  the  diagnosis  of  the  location  of  the  injury  to  the  eonl.  hut  it  nnist  be 
borne  in  mind  that  this  is  apt  to  be  higher  than  the  symptoms  would  imlieato. 
It  is  usually  possible  to  correct  the  narrowing  of  the  spinal  canal  in  these  oases  of 


Spinal  C'< 


11.  Fractun-Dislotatioii  of  Nintli  an. I  IVn 
\i-rH-l>ra-.  ( Fn.ni  .Mlt-n:  ■■hijuru-s  I.,  t 
■il."  mJwir.  A.  M.  A..  .Marcli  21st.  KKKS.) 
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fractiirc-dislofatidii  l)y  hypi'i'cxtcnsion  and  cxtcni^ioii  of  the  spiiH'.  The  extent 
(if  t  he  injury  to  tlie  conl  from  heniorrluifre  may  be  very  great.  Tlie  nature  of  the 
injury  in  these  eases  (l(])ends  moic  upon  the  eharacter  of  the  aeeident  than  upon 
anythinfi;  else.  Hence  tlie  impoi-taiicc  (if  ohtaining  as  good  an  account  as  ]i()ssii)le 
of  the  way  in  which  the  injury  occuriiMJ. 

A  positive  physical  .sign of  fracture  maysonietinieshe  ohiained  hy  auscultation 
of  the  spine.     Such  a  sign,  accoi'ding  to  Ludloff.*  is  crepitation  o\i'r  the  sjiine, 


Fig.  .^17.— .\  8ci-ti<m  of  the  Spinnl  Cor.l  nuiui(li:itily 
well-marked  degeneration  and  disintegration  of  cord  substani 
Cord,"  in  Jour.  A.  M.  A.,  March  21st,  lilllS.) 


cat  of  Coniprcssion.  showing 
.llcii:    ••Injiirics  to  thi-  Spinal 


which  is  audible  with  the  stethoscope  in  a  certain  nunibci-  of  in>tances.  He 
quotes  a  case  in  which,  after  fracture  of  the  clavicle,  the  patient's  other  pains  were 
ascribed  to  hysteria  or  simulation.  For  eight  years  she  was  unable  to  obtain 
relief,  until  finally  au.scultation  iwealed  a  creaking  over  the  seventh  cervical 
vertebra.  A  radiogram  showed  pl;iinly  that  thi<  vei-tebra  was  fi'aetuivd.  the 
lesion  having  evidently  occurred  at  the  time  when  the  clavicle  was  l)roken. 

These  ca,scs  of  fracture-dislocation  may  l)e  divided  into  two  classes:  (1) 
those  in  which  there  is  no  injury  to  the  coid:  and  (2)  those  in  which  there  is 
more  or  less  marked  interference  with  the  functions  of  the  cord,  by  reason  of  the 
traumatism  (laceration  or  compression  i  which  it  has  received.     (Figs.  315-318.) 


♦Ludloff.  in  Miiench.  iiied.  W..  No.  2.j,  1906. 
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Pathological  ('HAXciKs  i\  Fhacti  I!Ks  or  thk  Simnk   l\  (inxKitAL. 

As  regards  tho  regions  ehieHy  affeeted  l)y  fracture-dislocations,  it  may  Ix- 
stated  that,  in  about  one-half  of  the  cases,  it  is  the  cervical  and  the  lurhl)ar 
regions  which  are  involved,  while  in  Ihe  remaining  one-half  the  doi-sal  region 
is  the  one  in  which  the  fracture  occurs.  Allen*  says:  "A  vertebral  <lislocation 
presupposes,  in  the  first  place,  a  greater 
or  less  disturbance  of  the  integrity  of 
the  intervertebral  discs  between  the 
bodies  of  the  two  vertebne  in  (|uesti(in. 
One  finds  iiuinenius  cases  cited  in 
literature  where,  on  post-niorteni  <'.\- 
aniination,  the  intervertebral  disc  has 
been  pronounced  luiinjured.  I  con- 
sider this  an  absolute  impossibility. 
A  more  careful  histologic  study  would 
have  determined  a  torn  disc."  .Most 
of  the  ilorsal  fracture-dislocations  in- 
volve the  eleventh  or  twelfth  florsal 
vertebra.  These  produce  the  lumbar 
ty|)e  of  paralysis  and  conseciuently 
may  be  classed  with  the  hunbar  frac- 
tui'es.  According  to  Bailey, f  the  in- 
juries to  the  bones  are  of  great  surgi- 
cal interest,  but  the  whole  importance 
of  this  subject  centres  about  the  injury 
which  is  produced  rn  the  cord,  and  all 
clinical  ex])ressions  should  be  in  terms 
of  segments  of  the  cord  rather  than  of 


As  far  as  the  membranes  of  the  cord 
are  concerned,  they  are  j^ractically 
never  injured  alone.  They  may  be 
lacerated,  and  the  lacerations  m;iy 
cause  extensive  bleeding  within  the 
spinal  canal,  either  inside  or  outside 
the  dura.  It  is  Bailey's  opinion,  how- 
ever, that  this  never  occui's  as  an  iso- 
lated lesion;  that  is,  it  never  occurs 
without  there  being  an  extensive  con- 
tusion of  the  cord  associatetl  with  the 


Fig.  318. — Kracture-llisloration  in  tlio  Dorsal 
Region,  with  cnishing  of  intervortcbral  disc  and 
coTiipletp  dtstniction  of  the  cord.  (.Mien:  "In- 
juries to  tlie  Sjiinal  Cord,"  in  ./«»r.  .1.  .U.  .1.. 
.March  21st.   lOOS.l 


bleeding.  This  coiulition.  known  under 
the  term  of  hiraiatorrhachis,  has  played  ([uite  an  important  role  in  the  clinical 
history  of  spinal-cortl  injuries.     A  special  symptomatt)logy  has  been  constructed 

*  Allen,  in  Jotir.  .Viiicr.  Med.  Assoc.  March  lltli.  IIHIS. 
t  Bailey,  in   Med.   Rec,   March   M.   191)7. 
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f(ir  it.  tlic  cliicf  stress  hcin^  laid  upon  sliontini;  jciiiis.  'Jlic  sur,U('nii  is  (ui  the 
alert  lor  this  syniptoiii,  w  ith  the  idea  of  relieviiif;  pressure  and.  tis  .a  (•oiise(|ueiK'e, 
relie\i!ifi'  the  s\  iiiptmn-;.     Hailey  helieves  that  there  is  \-erv  little  use  in  oijeratiu'^ 

foi-  tl.is  ronditiiui  as  he  ha.s  never 
\rl  seen  a  (•;l^e  of  pure  ha'niator- 
i-liaclii<. 

The  injury  lo  the  cord  may  he 
a  eonliision,  a  l.acei-.ation,  or  a  coin- 
plelc  severance.  Ivxternally,  it 
may  show  the  effect  of  the  injury 
liy  (h'Uts,  punctate  heniori'hat;i's, 
or  displacements.  ( )n  the  oilier 
hand,  it  ni.ay  he  se\-erely  injui'cd 
in  its  -trucluiv  and  yet  show 
nothiufi  ahnonnal  on  its  exterior, 
the  daniajie  heiui;  apparent  only 
when  the  col'il  is  secli(jned.  In 
the  cases  which  ha\-e  not  pi'cjved 
immediately  fatal,  and  which  h.ave 
come  later  to  operation  or  autop- 
sy,   the   i-ol'd    h;is   heen  ohserved  to 

he   l)oiuid    down    l>y   adhesions   to 
the  clura,  and   the  diu'a    hy   adhe- 
sions to  the  hony  c.an.al.  the  coi'd 
,        .,,,,     ..■,,.,  ai      •      II    ,      .       1       .        heinu'    slu-ivelled    to    one-third    its 

Ik:-   .tl'.l.      S|iin.il  (  ord  Showing  DcsinictKiii  1  iiic  to 
(•nisl.iiig.attlieScatof  tlu-lT.jiiry.      (.-Vllcii:  "  Injuries  to        lionual      size.  (  )n      reUKA'al      alld 

theSi)inalCord,"  in  J(y»r.  .1.  .1/.  .4.  Marcli21st,  1908.)  ,•  ,i  i        i  ,  i 

section,  the  cord  shows  to  the 
naked  eye  a  derangement  of  its  con.stituent  parts,  with  (lisi)lacemeiit  of  the  gray 
matter,  fissures,  discoiorations,  and  hemorrhages.  .Microscopic  e.xaniination 
shows  a  picture  which  is  usually  described  as  traumatic  degeneration — that 
is,  the  sijinal-coi'd  elements  show  evidences  of  disintegration — viz.,  large  round 
cells,  myelin  drops.  Mood  ceils  and  Mood  pigment,  nerve  cells  and  nerve  lihi-es 
in  various  stages  of  degeneration.  In  old  cases  the  whole  pictui'c  is  oljscured 
by  an  o\'ergrowth  of  new  connective  tissue.      iFigs.  :!!!)  and  .S'JO.) 

In  fractures  in  the  dorsal  region  the  bone  displacement  is  usually  extreme 
and  the  cord  lesion  consei|uenlly  severe. 


Symptoms  (if  FiiACTrRKs  of  thf  Spink  ix  Gknekal. 

Thorburn*  contributed  much  to  tlu-  accuracy  of  our  knowledge  of  the  symp- 
tomatology of  this  class  of  injuries.  He  stated,  in  the  brochure  referred  to,  that 
in  the  near  future  surgeons  would  open  the  spinal  canal  with  as  little  danger  and 
as  little  hesitation  as  they  then  operated  upon  the  cavity  of  the  cranium.     Much 


Thorbum:    "A  ('(iiitribution  lu  the  .Surficn'  cif  the  Spinal  Cord."  1S.S9. 


SIRCEKY    OF   TIIK   'IIIOIJAX    AM)   Si'INAl,   (OHMX.  J-41 

has  liccii  (idiic  toward  tlic  fiillilinriii  nf  tliis  prophesy.  I'.uiTcll*  has  (hvidcd  the 
cases  into  three  jii'oups:  il)  those  in  wiiieh  the  eord  is  crushed:  (2)  those  in 
wliicii  (loiilit  exists  as  to  wliether  the  coimI  is  irreine(Hal)ly  damafied;  and  (3) 
tiiose  in  which  it  is  fair  to  assnme  liiat  llie  coi'd  is  not  irreincdial)ly  damaged. 
In  a  series  of  two  huii(lre<l  and  forty-four  cases,  he  re])orts  the  followinj;  fre- 
ijuency  of  tile  dilferent  symptoms:  - 

FUEQUENCY    OP    SV.MI'IDMS.  ToTAL   CASES,   244. 

Cripitus 98    =    37. S'','             I'uralysis.  none   l(j  =    11.1% 

Di'lnrmity to!)    =   (iS.l'';            Pain 171  =   74.8% 

rnciiiisei<ni.sne.s.s 41    =    17.()'','            Priapism tili 

I'Mnilysis,  coniplctc,  .  .      18.^   =   71.7't            Delinum 48  =    14.7% 

l';naly.-is.  partial 27    =    11.8^7,            Cystitis (56  =    28.0% 

Hpcl-snros 158    =    2(i.n'  ; 

Walton t  .states  that  fracture  of  tlie  spine,  with  complete  transver.se  lesion 
of  the  cord,  is  accompanied  by  immediate  relaxed  motor  pai'alysis  involviiii;  the 
pai'ts  helow  the  level  of  the  lesion.  There  is  entire  alisence  of  rif.;idity,  of  spasm, 
of  coii\-ulsi\-e  movement,  or  of  otlii^r  sij;ns  of  irritation,  in  the  niotoi-  sphere. 
The  statement  that  si<;ns  of  motor  irritiition  nniy  iippear  at  the  le\el  of  the  lesion 
seems   Kased   rather  upon   theoretical  considerations  than   iijion   practical  ob- 


FiG.  320.  Section  of  Spinal  Cord  in  .Miil-tlioracir  Repion.  showing  intense  degenerntion  of  the 
columns  of  (!ioll  antt  also  some  tlegeneratioii  in  the  direct  cerebellar  and  (lowers'  tracts.  (.Mien;  "In- 
juries to  the  Spinal  Cord,"  in  Jour.  A.  ^f .  A..  March  21st,  190S.) 

servations.  \Miere  the  cord  is  partially  injured,  or  where  ht>niorrha,sie  is  taking 
jilace,  there  is  a  slower  onset  of  paralysis,  with  a  unilatenil  or  irref;ular  distribu- 
tion affecting;  the  arms,  for  example,  more  than  the  lej^s.  and  eviileneod  by  prcser- 

*  Burrell,  in  .\iinals  of  Siir);ory,  Oct..   I'.Kl"). 

t  Walton,  in  Jour,  Nerv.  and  Meiit.  Disease,  vol.  xxix..  1!'02,  1. 
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vation  or  cdiiiiiarativi'  preservation  of  tlie  reflexes  and  liy  ra|)i(i  improvement. 
As  an  aid  toward  reacliing  a  correct  diajiiiosis  as  to  the  level  of  the  lesion,  the 
tallies  which  were  wmked  out  byThorhurn,*  and  which  are  based  on  clinical  ratlier 
than  on  analoniical  or  e\|ieriniental  knowledge,  have  stood  the  test  well. 

Lloydf  says  that,  where  the  fracture  has  produced  a  total  trans\-erse  lesion  of 
the  cord,  the  area  of  ana'sthesia  is  generally  sharply  marked,  and  does  not  extend 
beyond  a  level  correspondini;  to  the  segment  crushed, — that  is,  a  level  materially 
below  the  seat  of  the  lesion.  Incomplete  anie.sthesia  points  to  incomplete  lesion 
of  the  cord.  This  is  true  also  where  the  aiKcsthesia  is  limited  or  is  of  unilateral 
distril>ution.  In  the  cervical  region,  fni-  example,  the  injury  ilone  may  be 
limited  to  a  certain  amount  of  bruising  and  stretching  of  the  nei-\-e  I'oots,  \)vv- 


Fig.  321.— ,V  Si-i-ti..ii  of  tin-  Spinal  Cord  at  tlip  First  Tlioracic  Si'smcnt,  sIiowImk  iiitcnsi.  hi-niorrliagio 
conditioi..      (Allen:    "Injuries  to  the  Spinal  ford."  in  Jmir.  A.  .1/.  .1.,  .Mareli  21st,  1008.) 

haps  with  tem]iorary  displacement  of  vertebra'  and  rupture  of  ligaments.  Re- 
tention rather  than  incontinence  of  urine  is  the  rule  in  all  varieties  of  spinal 
fracture  which  are  associated  with  iiijury  to  the  cord,  even  when  the  lesion  in- 
volves the  lumbar  region.  There  may  be  either  retention  or  incontinence  of 
fieces,  more  often  the  former.  When  the  lesion  of  the  cord  is  incomplete  the 
sensation  in  the  rectimi  and  bladder  may  be  preseiTed,  even  though  voluntary 
evacuation  is  impossible.  The  symptoms  referable  to  vaso-niotor  disturbance 
are  variable  and  baffiing.  The  ]jhenomenon  most  connnonly  observed  is  a  rise 
in  the  superficial  temperature  of  the  lower  extremiti{>s,  which  may  be  replaced 
later  by  coolness  of  the  extremities  and  sometimes  by  marked  coldness.  The 
skin  is  generally  dry.     Sweating  is  absent.     The  knee  jerk  is  lost  in  cases  of  com- 

*()p.  at. 

t  Lloyd,  in  Med.  Rec,  M.ircli  2:jil.  1907 
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plctc  dc.-itniotion  of  the  cord.  The  .superficial  refiexe.-<  are  also  generally  U)<x  or 
(liniini.shed  in  these  cases.  This  may  not  necessarily  be  limited  to  the  refie.xes 
Ik-Iow  the  lesion,  but  may  involve  those  higher  up.  The  Babinski  reflex  may 
appear  when  no  other  reflex  is  present.  Lloyd  says  that,  when  these  data  are  at 
hand,  we  can  form  some  fairly  definite  conclusion  with  regard  to  the  condition 
of  the  cord, — whether  there  is  a  complete  or  an  incom])lete  destruction.  In 
the  former  case  it  is  useless  to  operate:  in  the  latter  it  becomes  necessary  to 
consider  at  what  time  the  operation  can  best  be  performed. 

'Jliomas*  gives  a  list  of  the  factors  which  would  justify  us  in  concluding  that 
tliiic  is  a  complete  transverse  lesion  of  the  curd.  They  are  as  follows: — "(1) 
(•(iiiiplete  paralysis,  usually  (if  a  flaccid  tvjic:  (2)  a  comi)lete  lo.ss  of  .sensation  in 
all  its  forms;  (3)  ab.sent  rcHexes,  especially  the  knee  jei-k,  while  the  plantar  re- 
Hex,  on  the  contrary,  is  often  retained:  (4)  complete  paralysis  of  the  bladder 
and  rectum,  with  priapism:  (n)  vaso-motor  imraly.sis,  with  copious  sweating  in 
the  paralyzed  ]iarts:  ((1)  and  mo.st  important,  absence  of  variations  in  sym]>- 
toms:    (7)  absence  of  irritative  j)h(>nomena,  such  as  pain." 

Regional  Frequency. — The  great  majority  of  cases  of  traumatic  spinal  paraly- 
sis are  either  of  cervical  type  or  of  lumbo-sacral  type:  the  latter  including  the 
Cauda  ecjuina.  It  is  possible  that  there  may  have  been  observed  at  the  bedside 
not  a  few  ca.ses  in  which  the  bone  lesions  were  not  recognized  and  in  which  the 
cord  symptoms  were  so  slight  as  to  escape  iilentification.  If  this  be  true,  it  is 
fail-  til  assume  that,  in  actual  numbers,  the  cervical  and  the  lumbar  cases  would 
UK  ire  nearly  a])proach  equality.  In  liurrell's  report  of  two  hundred  and  forty- 
four  cases,  the  following  regional  fre(|uencv  was  discovered: — 

Ukgioxs.  T()t.\l  c.\ses.  244. 

,,       .     I  „,,         .1.,  nf-/         (Deaths 77  =   8.5.7% 

I  Recoveries  9  =   14.3% 

,-  ,        ,  ,„         ,„  _~         (Deaths :J7  =  76.7% 

I  Recovenes 10  =  23.3% 


Lower  donsal 7.5   =   32.9% 

Lumbar 40   =    16.3% 


(  Deaths 41  =  .56. 1% 

I  Recoveries 34  =  43.9% 

(  Deaths 20  =  .50.0% 

j  Recoveries 20  =  50.0% 


TuE.vr.MEXT  OF  FH.xrmiKs  of  the  SriNF.  i\  Ofner.vl. 

The  treatment  of  injuries  of  the  spine  presents  many  interesting  problems. 
In  practice  the  surgeon  is  confronted  with  cases  in  which  the  s|)ine  has  ix'eii 
damaged,  with  or  without  concomitant  injury  to  the  spinal  conl.  If  the  in- 
jury involves  the  si)ine  alone,  the  treatment  is  much  simpler  than  where  it  i.s 
associated  with  lesions  of  the  spinal  cord.  The  treatment  may  be  conveniently 
di.scus.sed  under  the  following  heads: — (1)  Expectant  treatment:  ('21  Reduc- 
tion and  fixation  of  the  bony  parts;  (3)  Primary  laminectomy,  and  (4)  Sec- 
ondary laminectomy. 

*  Thomas,  in  Boston  City  Hosp.  MetL  and  Surp.  Rep..  19(X1. 
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The  st'k'ctiiin  nf  llic  kind  of  tfcMtincnt  sIkiuIiI  (lr|icii(l  (in  wliat  injury  In  the 
(•(11(1  exists  (jr  what  injury  to  the  cord  is  likely  to  dccui-. 

il)  Exppctanl  Trcdiiiienl. — I''xp('ct:uit  trcalnicnl  is  aj>|ilicalilc  to  fractures 
(if  the  s|iin(ius  processes,  or  even  of  (illier  liony  structures,  where  tliel'e  al'e  no 
cord  symptoms.  It  consists  of  keepini:  the  patient  li\e(l  in  lied  on  a  Jiiadford 
frame  lA'ol.  I\',,  page  961),  and  of  empldyinji  \'ery  cai'cful  methods  of  nursing, 
'i'he  use  of  watei'  and  air  mattresses  and  sandlia^s  aids  \-erv  much  in  pi'e\-enting 

lied-Sdres. 

['2)  Ih'ductiini  inul  Fixation  iif  llic  DiMocated  I'arts. — Reduction  and  lixa- 
tioM  should  lie  employed  after  a  careful  examination  has  been  made  to  deler- 
inine  the  location  and  extent  of  the  injury.  During  this  examination  groat  care 
should  be  used  to  prevent  further  (lisj^lacenient  and  jios.sible  injury  to  the  spinal 
cord.  Correctiim  should  then  lie  attempted  very  slowly,  the  patient  being  kept 
as  fai'  as  pdssilile  in  the  axis  (if  the  s])inal  column  and  a  note  being  made,  at 
each  step,  of  the  cdndition  (if  the  cord,  as  shdwn  by  sensation,  motion,  and  the 
state  of  the  i-eflexes.  (  )n  the  a]i])eai'ance  of  the  slightest  e\-idence  that  the 
cord  is  being  injured,  the  effort  .should  std|i.  .\s  soon  as  the  deformity  has 
been  cdrrected,  a  plaster  jacket  should  be  applie(|  while  the  body  is  suspended 
or  while  it  i--  suppoi'ted  in  a  hoi'izontal  hammock,  enough  liyperextension  being 
used  to  dpen  tile  nari'dwed  canal  to  its  normal  limit.  Hui-rell,  in  18.S7,  re- 
iKU'ted  sixteen  cases  which  had  been  treated  b_y  fixation  after  immediate  rectifi- 
cation. The  results  obtained  were  as  follows: — Three  of  the  patients  died,  three 
received  no  benefit,  and  ten  were  greatly  improved.  Innuediate  operation  is  not 
fa\-(ired  by  the  majority  of  surgeons  for  two  reasons:  first,  that  an  injury,  which 
in\( lived  destruction  of  the  cord,  has  already  been  inflicted  and  will  get  no  worse 
in  the  course  of  a  few  hours;  and,  second,  that  the  jjatient  is  still  suffering  from 
spinal  and  general  shock.  Burrell,  on  the  other  hand,  advocates  an  immediate 
ojieration  unless  shock  is  j^rcsent,  stating  as  a  reasdii  hir  this  that  iki  one  can 
l)ositivel>'  tell  in  what  condition  the  spinal  cortl  is  until  he  actLuilly  inspects 
this  structure  at  tlie  site  of  the  injuiy.  Then,  if  it  is  found  that  pressure  is  being 
exerted  upon  the  cord,  it  is  plain  that  a  continuance  of  this  jiressure  for  many 
hours  will  inflict  irr(|iai'able  damage  upon  the  organ,  ^^'alt(ln  and  Lloyd  also 
believe  that  there  is  danger  in  delaying  operation  in  the  cases  which  have  iv- 
povered  from  th^ir  fiist  shock  and  which  have  in  them  anything  oljjcctively 
hopeful.  TJoyd.  however,  say.s  that  it  i.s  evident  that,  if  we  operate  iiumediately 
after  the  injury,  we  shall  have  failures  that  should  not  rightly  be  charged  to  the 
oijeration  itself.  He  believes,  therefore,  that  it  would  be  better,  if  possible,  to 
wait  until  the  ((uestion  can  be  settled  whether  the  patient  will  overcome  the 
shock  or  will  succimib  directly  to  the  effects  of  the  injury.  Another  objection 
to  immediate  operation  is  that  paralysis  and  ana'sthesia  may  result  from  so- 
called  concussion  of  the  spine.  It  is  im|i(issible,  too.  in  the  first  few  hours,  Xo 
determine  with  any  degree  of  certainty  how  severe  the  uijury  really  is;  nor  can 
it,  as  a  rule,  be  definitely  localized.  It  is  the  consensus  of  opinion,  therefore,  that 
the  surgeon  should  wait  until  the  period  of  shock  has  passed,  and  until  it  is  evi- 
dent that  a  spontaneous  recovery,  complete  enough  to  render  life  endurable  to 
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tlio  patient,  may  not  reasonably  he  expected.  The  conditions  which  justify  the 
operation  of  laminectomy  for  spinal-cord  injuries  arc  the  f()lio\vin<<:  (1)  the 
existence  of  jn-essure  exerted  Ijy  the  posterior  arch  of  a  vertelira  or  only  by  a 
spicule  of  hone;  (2)  the  presence  of  blood  clots  and  the  continuance  of  hemor- 
rhage in  the  spinal  canal;  (3)  the  existence  of  traumatic  odema  of  the  cord,  and 
(4)  the  presence  of  septic  conditions  of  the  cord,  in  both  of  wiiicli  the  establish- 
ment of  drainage  is  urgently  neetled. 


Gknekal  Piiocxosis   i\  I'"KA(Tri{Ks  or  thk  Spink. 

Lloyd*  states  that  he  has  performed  laminectomy  in  thirty-two  ca.ses,  some 
of  which  have  improved  to  a  marked  degree,  while  many  othei-s  have  shown 
absokitely  no  benefit  from  the  operation.  In  the  two  hundred  and  forty-four 
cases  collected  by  Burrell, — cases  which  wer<'  taken  indiscriminately  from  the 
published  records  of  the  period  from  LS(i4  to  190."), — the  following  statistics  as  to 
niortalitv  and  recovcrv  were  established: 


Re-SILT.-i. 

Total  case.s,  24 1. 


Mdutalitv.  I'imk. 

Total  cases,  244.  Total  cases,  244. 

Deaths 171   =   64.5%    Total  deaths  ...  171  =  64.5%    Total  recoveries.  .7.'5  =  35. ,5% 

Recoveries 73   =   35.5%     Within  5  clays.  .  117  =  65.7%     Useful  47  =  62. 2"^, 

Within  10  days.  .  16  =     8.6%     Useless 26  =  37.8%, 

Within  I  month..  IS  =   12.1%, 

.\rirr  I   in(>iilh...20   =   13.3% 


To  make  clear  the  |-esults  df  oiicratiun.  T>i<iydt  pui)lishi 
of  laniinectomies  in  I'.tOl.': — 


he  following  table 


Llovd'.s  St.\ti.stic'.s  of  L.\.MI\KCT().MIES. 


Cern'cal  RryiDn.        Iinmefliate       Later 


Deatlis 

Recovery 

Improved 

Not  improved 

Sultseqvient  death. 


Operation .    Operation. 


LiinilMir  Region.      Inimeiliale       Later 


Deaths 

Recovery 

Improvement 

No  improvement . 
Subsequent  death. 


(>l>erati(in.  Oiieratinn. 
4  4 

1  6 

1  0 


12 


Diirxiil  Rciiion.       Immediate  Later 

Operation.  Operation. 

Dealh.s 23  5 

Recoverj- 4  10 

Improved 9  IS 

Not  improved 6  1  (i 

Subsequent  death 7  Hi 


Sarral  Heijiim. 


Deaths 

Recoven,' 

Improved 

Not  improved 

Subsequent  death... 


6  22 

Immeiliale  Later 

O/teralion.  Oi>eralion. 

0  0 

0  1 

0  3 

0  0 


0 


0 


49 


65 


*  Lloyd,  in  Med.  Rec.  March  23d.  1«07. 

t Lloyd:   "The  Surgery  ot  the  Spuie,"  Med.  Jour.,  Feb.  22d.  1W2,  p.  374. 
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Ei-oiii  these  statistieiil  statements  we  are  justified  in  di-awiiifi  tiie  following 
coiH'lusions:  (1)  that,  if  pressure  on  the  cord  is  allowed  to  remain  for  many  hours, 
irreijarai^le  damage  to  its  component  structures  is  likely  to  take  place;  (2)  that, 
unless  it  is  perfectly  clear  that  the  cord  is  irremediably  damaged,  an  open  opera- 
tion to  establish  the  condition  of  the  cortl  and  to  relieve  pressure  is  imperati\'e 
as  soon  as  surgical  shock  has  been  recovered  from;  (3)  that,  in  certain  cases  of 
fracture  of  the  spine,  when  the  cord  is  not  injured  but  is  liable  to  injury  fi-om 
displacement  of  the  fragments  of  a  vertebra,  rectification  of  the  deformity  and 
fixation  of  the  spine  is  a  proper  jjrocedure;  and  (4)  that,  if  the  cord  is  crushed, 
no  matter  what  treatment  is  adopte(l.  ihejv  will  of  necessity  be  a  high  rate  of 
mortality.  The  cases  in  which  the  fracture  of  the  spine  is  not  accompanied  by 
marked  cord  symptoms  present  a  much  more  hopeful  outlook,  as  witness  the 
series  of  cases  reported  by  Burrell.*  On  the  other  hand,  the  cases  in  which  the 
coi'd  is  crushed  i)rescnt  lesions  of  such  a  character  that  one  cannot  I'casoiKilily 
expect  recovery  to  follow  treatment  of  any  kind.  The  following  autopsy  re- 
ports, taken  from  the  pathological  department  of  the  Boston  City  Hosjjital,  show- 
how  serious  are  these  lesions  in  certain  cases: — 

{First  Case) — "Arches  of  spinous  processes  of  fir.st  and  second  dorsal  \ertcl)r;c 
absent  (removed  by  operation).  Cord  at  this  point  appears  normal.  No  blood 
in  spinal  canal.  On  anterior  aspect  of  spinal  column,  fifth  cervical  i)rojects  an- 
teriorly 5  cm.  in  front  of  cord,  which  is  dislocated  backward.  Fourth  is  fieeiy 
movable  on  fifth,  and  also  fifth  to  a  somewhat  less  degree  on  sixth.  Body  of 
sixtli  anteriorly  is  movable  with  crepitus,  and  spinous  processes  with  a  portion 
of  arch  of  this  same  vertebra  can  al.so  be  moved  freely  from  side  to  side.  There  is 
apparently  fracture  of  transverse  processes  of  fifth  cervical  vertebra. 

{Second  Case) — "  Examination  of  spinal  column  from  anterior  surface  showed 
transverse  fracture  of  jjody  of  seventh  cervical  vertebra.  Small  bony  fragments 
projected  into  adjacent  tissue.  Arches  of  sixth  and  seventh  cervical  were  com- 
minuted. On  posterior  surface  of  dura,  beneath  arch  of  .seventh  cervical  and  to  less 
extent  beneath  that  of  sixth,  was  a  small  amount  of  dark-red  coagulated  blood. 
No  hemorrhage  within  dura.  Vessels  on  surface  of  cord  were  injected.  Dis- 
tinct softening  of  cord  opposite  point  where  sixth  nerve  is  given  off. 

{Third  Case) — "Spines  of  seventh  and  eighth  dorsal  verteljra?  are  not  present. 
Opposite  the  l)odies  of  seventh  and  eighth  the  cord  is  sliarply  compressed  by  knuckle 
from  posterior  portion  of  bodies.  When  the  dura  was  opened  the  cord  was  found 
completely  divided,  the  upper  portion  l)eing  separated  from  lower  by  space  4  cm. 
wide.  The  torn  ends  of  cord  end  blindly  in  mass  of  fibrous  tissue.  Bodv  of  eighth 
dorsal  was  seen  to  have  been  forcibly  driven  backward  and  crushed  between 
seventh  and  ninth  dorsal.  Lower  portion  of  ninth  exhibited  old  line  of  fracture 
with  new  formation  of  bone  at  about  middle  of  body.  No  evidence  of  articular 
cartilage  between  eighth  and  nintli  dorsal.  Ninth  projected  into  spinal  canal  at  a 
sharp  angle,  about  forty-five  degrees.  Above  angle  made  In-  displaced  ninth 
there  was  a  new  growth  of  bone  along  front  of  spinal  canal,  making  angle  less 
prominent." 

The  writer's  personal  experience  with  the  oi)eration  of  laminectomy  is  limited 
*  Burrell,  H.  L.,  in  Annals  of  Surgery,  Oct.,  li)05. 
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to  seven  cases,  in  wliich  tlie  injuries  were  of  a  severe  character,  and  in  all  of  these 
he  failed  to  save  the  patient's  life. 

As  to  the  (juestion  of  regeneration  of  tlie  spinal  cord,  the  literature  contains 
a  number  of  trustworthy  reports  of  cases  in  which  such  regeneration  undoubtedly 
took  place.     Tlie  following  statements  are  ipioted  from  Lloyd's  article:* 

"Thomasf  has  examined  thecord  microscopically  in  .several  ca.ses  dying  within 
a  few  days  of  the  accident,  and  he  emphasizes  the  fact  that  hemorrhagic  condi- 
tions exist,  as  well  as  marked  degenerative  changes  of  the  cord  itself,  for  a  con- 
siderable distance  beyond  the  actual  crush.  He  calls  attention  to  the  fact  that 
sensory  and  paralytic  .symptoms  arc  of  the  greatest  value  for  the  diagnosis  and 
the  location  of  the  injury  to  the  cord,  but  that  the  injury  is  apt  to  be  even  higher 
than  the  symptoms  would  indicate.  This  bears  out  a  suggesti(jn  which  I  made  in 
a  former  pajjcr  with  regard  to  the  necessity  for  the  surgeon  to  carry  his  exploi'a- 
tion  farther  than  the  involved  segment,  and  it  al.scj  suggests  the  jjossibility  of  a 
marked  improvement  in  the  symptoms,  with  an  ab.sorption  of  these  minute 
hemorrhagic  areas,  as  I  suggested  in  a  discussion  before  the  New  York  .\cademy 
of  .Medicine  la.st  year. 

"Weissman's  dictum  that  nerve  cells  (nicc  destroyed  are  never  replaced  seems 
to  be  tiiie.  although  some  observations,  notably  tho.se  of  Worcester  and  the 
reports  of  several  operators  on  the  spine,  would  seem  to  i)rove  the  contrary. 
Barker  I  .says:  'Regeneration  of  severed  nerve  fibres  within  the  spinal  cord  and 
brain  is  unfortunately  very  much  less  complete  than  in  the  jjeripheral  regions.' 
Oliver^  says:  that  'sufficient  regeneration  of  nervous  tissue  to  carry  on  the  func- 
tions of  the  spinal  cord  does  not  occur,  and  no  method  is  at  jiresent  known  by 
which  these  functions  may  be  restored.' 

"Dr.  L.  Pierce  Clark ||  concludes  that  animal  exi)eriments  fail  to  provide 
data  that  show  beyond  a  doubt  that  central  tracts  of  the  nervous  system  are 
ever  regenerated  to  such  an  extent  that  the  former  function  is  restored.  In 
warm-blooded  animals,  and  in  the  human  species  in  particular,  an  abortive  at- 
tempt on  (he  part  of  the  cord  to  reproduce  its  com])onent  elements  is  largely, 
if  not  solely,  confined  to  fibres  of  vmdoubted  peripheral  tyi)e.  Histological  an- 
alyses of  cases  of  hcniiscctioii.  compression  paraplegia,  myelitis,  and  other  like 
destructive  lesions  of  the  cord,  fail  to  show  positive  evidence  that  actual  structural 
I'egenerat  ion  of  axis  cylinder  ever  occui-s  in  the  central  nerve  tracts  of  the  human 
sjiiiial  cord.  In  case  of  comjilete  division  of  the  brain  and  spinal  tracts,  there  is 
siiii|)ly  degener.-itioii  followed  by  sclerosis.  .\  mo.st  acce])table  reason  for  imn- 
r(<generation  of  such  tracts  was  shown  in  the  fact  that  the  component  nen-e 
fibres  do  not  possess  a  neurilemma  sheath,  from  which  nerve  regeneration  mainly 
if  not  solely  occurs.  This  lack  in  the  cord  anil  brain  tracts,  as  contrasted  with 
the  regenei'ating  power  jiosse.ssed  I\v  peripheral  nerves,  was  du(>  possibly  to  a 
(liH'erenc<'  of  embryological  origin  for  the  two  structures  of  the  nervous  sy.sfein. 

*  Moyil.  ill  Meil.  Rec,  .March  2.M,  1907. 

t  Thomas,  in  .Meil.  and  Surg.  Reports  of  the  Boston  City  lli)s|iital.  1 1th  stTii-s,      Boston.  I'.KKl. 

t  Barker:    "The  Nervous  System."  p.  241). 

§  Ohver,  in  .Vnnals  of  Surgery,  vol.  .w.xvii.,  19IW.  p.  2:^9. 

II  Clark,  in  Meiliail  Record,  Sept.  8th,  1906,  p.  575. 
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The  sovon  caf^cs  cited  by  Stcwai't  and  Hart,  in  wiiicii  the  rcfifiicratidii  nf  tho 
cord  t()i)l<  ])lacc  aftrr  simply  a  liciiiisccrKni.  cither  do  not  fulfil  the  ronditioiis 
reiiuired  in  such  a  test,  or  they  do  nut  furnish  sufficiently  definite  and  con\-inc- 
iiifi  e\idence  that  rcfieneration  actually  occurred.  In  cases  of  complete  trans- 
veise  di\ision  of  the  cord, — cases  in  which  the  cord  was  divided  for  experimental 
purposes  or  in  which  the  division  was  ol)serv(>d  in  the  course  of  clinical  experience, 
— the  results  noted  were  not  of  such  a  nature  as  to  warrant  suturing  of  the  spinal 
cord  in  an  attempt  to  cure  the  defect." 


III.   XOX-TrB]':R('ULUl-.S   AFFECTIONS   OF  TIIF   SPIXE.* 

Aside  from  tuberculous  ostitis  of  the  s])ine,  there  are  several  affections  which 
are  capable  of  producing  distortions  of  the  vertebral  cohunn.  These  may  be 
roughly  divided  into  two  classes:  those  which  are  attended  by  angular  de- 
fomiity,  and  those  which  are  attended  by  a  simple  bending  of  the  spinal  column. 
The  cases  which  belong  to  the  first  class  present  conditions  \-ery  similar  to  those 
resulting  fiom  Pott's  disease,  and,  on  the  whole,  the  treatment  which  they  re- 
quire is  \i'ry  similar  to  that  employed  in  the  latter  disease. 

Actinomycosis  of  the  Spine. — This  di.sea.se  is  due  to  the  action  of  the  ray 
fungus.  \\'hen  it  occurs  in  the  spine,  it  is  secondary  to  actinomycotic  disease 
elsewhere,  and  is  usually  iasignificant  as  compared  with  the  princi|)al  lesions. 
It  is  an  extremely  rare  disease  in  this  part  of  the  body,  and  needs  only  to  lie  men- 
tioned as  a  po.ssibility.  The  process,  in  its  advance,  rapidly  reaches  the  verte- 
bral canal  and  excites  there  a  pachymeningitis.  In  a  few  cases  it  has  pioduced 
marked  destruction  of  the  vertebral  bodies. 

For  the  diagnosis,  symptomatology,  and  treatment,  see  \'ol.  IF.,  p.  7)7)  et  seq. 

Acute  Osteomyelitis  of  the  Spine. — Three  degi-ees  of  this  affection  are  recog- 
nizable, aecdiding  to  Tubby. f  They  are  as  follows:  a  comparatively  mild  form, 
a  form  of  moderate  severity,  and  a  severe  form.  (1)  In  the  mild  form  the  in- 
flammation of  the  periosteum  produces  a  certain  amount  of  thickening  and  then 
subsides  without  apparently  causing  denudation  of  the  bone.  rUimately,  too, 
it  leaves  the  spine  in  a  practically  healthy  condition.  (!')  In  the  moderately 
severe  form  the  periosteum  and  the  superficial  layers  of  the  bone  are  involved, 
and  consideral)le  inflanmiatory  softening  takes  place.  Suppuration  may  or 
may  not  occur,  but  in  any  e\-ent  a  certain  amount  of  deformity  is  sure  to  be 
the  result.  i'A)  In  the  sc\'ere  form  of  the  disease  the  bodies  of  the  vertebra-  are 
the  sites  of  numerous  purulent  foci,  or  the  nem-al  ai'ches  and  processes  are  bared 
and  necrosed.  This  form  goes  on  to  suppiu'ative  inflammation  of  the  s]nnal 
membranes  and  medulla,  and  is  very  likely  to  terminate  fatally. 

Symptoms. — The  symptoms  are  similar  to  those  of  an  acute  infectious  proc- 
ess— i.e.,  there  is  a  sudden  onset,  and  the  disease  is  characterized  by  jmin,  ele\'a- 

*  The  subject  of  tuberculosis  of  the  verteliral  column  has  been  exhaustively  treated  by  Dr. 
Clarence  L.  Starr  in  vol.  iv.,  anfl  will  therefore  not  receive  consideration  in  this  article. 
fTuliby.  in  Brit.  Me,l.  .Inui\.  .'^ppt.  .•^Oth.  1905. 
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tioiKjf  temperature,  and  constitutioiuil  disturbance.  Although  the  di.sea.se  oceurs 
most  coiiiinoiily  in  {:;nj\vinj;  individuals,  it  is  also  observed  in  adult  life.  .Makins 
and  Aijbott  report  a  case  whieli  occurred  at  the  age  of  forty-six  veal's.  Males  an; 
more  liable  to  liie  .•irfcctiim  tlian  females,  t lie  ])roportion  in  the  ca.ses  reported  be- 
ing two  to  one.  Local  symiHoms  are  tenilerness  about  the  spine,  stifTne.ss  at  the 
ar<'a  affected,  and.  in  the  milder  forms,  subacute  spinal  inflammation.  In  the 
cases  of  a  more  \ioient  type,  there  are  early  signs  of  general  .sejitic  intoxication, 
I'apidly  dee|)ening  \i<  intensity;  and,  unless  the  pus  be  evacuated,  death  is  likeh' 
to  follow,  from  exhaustion,  from  metastatic  deposits,  or  from  meningitic 
and  myelitic  complications.  In  all  cases,  there  are  agonizing  f)ain,  when  any 
attempt  is  made  to  move  tiie  patient,  and  m;irbling  and  distention  of  the  super- 
ficial veins. 

DiAfiXosis. — The  importance  of  an  early  diagnosis  is  very  great,  for  by  early 
iccognition  and  treatment  only  is  it  possible  to  save  life.  The  history  of  sudden 
onset,  the  rigidity  of  tlie  spine,  synchronous  with  the  onset,  the  early  appear- 
ance of  nerve  symptoms,  complaints  of  agonizing  pain  in  the  back,  and  the  rai)id 
de\-e!o|iment  of  seiious  general  illness,  all  point  to  the  jjresence  of  this  affection. 
In  certain  ca.ses  a  diagnosi.s  ha.s  been  established  by  means  of  the  Roentgen  ray. 
A\'arren  records  a  case  where  an  abscess  was  discovered  between  the  second  and 
third  cervical  \-ertebra'. 

Hkcidxs  i)|-  Till-;  Si'iNK  .Vffiocti;!). — .Ml  p.'irts  of  the  spine  iia\-e  been  in\-ol\-ed, 
witli  the  exception  of  the  coccyx.  Of  the  thive  regions, — lumbar,  d(3i"sal,  and  cer- 
\ical, — the  hiinbar  region  is  the  most  freciuent  seat:  next  the  cervical;  and  last 
the  dorsal  area.  The  violent  form  of  infection  is  usually  limited  to  one  verte- 
bra; the  milder  forms  may  affect  several  vertel)ra'  at  the  .same  time. 

Prognosis. — In  the  milder  ty])es.  wlieic  tlie  infection  involves  simply  the 
periosteum,  the  prognosis  is  favoral)Ie;  but  in  the  severe  type  the  mortality 
rate  is  liigli.  Himt  *  has  phiced  it  at  not  less  tiian  fifty  per  ci'iit  :  Tubby  places  it 
at  se\-enly-li\'e  per  cent.  Of  tlie  twenty-one  cases  re|iorted  by  Makins  and 
.\bbolt.  lifteeii  were  fat;''  Hiese  reports  four  ca.scs,  with  one  death.  Of  the 
f(nty-thri'e  ca.ses  collected  iiy  llahn,  twenty-six  were  fatal. 

Tre.\t.mi:xt. — The  mildei-  forms  are  best  treated  by  rest  in  a  recumbent 
position,  and  afterward  by  the  api)lication  of  som(>  form  of  support.  The  severe 
cases  i|cm;uid  inunediate  operatiim  and  evacuatioti  of  the  i)us.  This  is  best 
done  by  laminectomy  or  by  costo-transvensectomy ;  the  latter  operation,  as 
recommended  by  Menard,  affording  the  best  means  of  arriving  at  the  .seat  of  jnis 
formation. 

Coslii-'rrdiisrcr.scdd)//!/. — By  this  operation  we  are  enabled  to  reach  and  e\'ac- 
uale  absce.ssi's  (generally  tuberculous)  and  remove  dead  bone  from  the  body  of  a 
thoracic  vertebra,  by  resecting  one  of  its  transvei"se  processes  and  the  spinal 
end  of  its  attached  i-jb.  .\n  imaginary  line  li;iving  lieen  drawn  through  the  tips 
of  the  spinous  processes,  in  the  \icinity  of  the  focus  of  the  disease,  an  incision  at 
least  four  inches  in  length  is  made  at  a  distance  of  about  one  inch  and  a  half 
from  the  line  referred  to  above,  and  parallel  with  it.     This  incision  is  carried 

*  .1    1!.  Hum.  Ill  .\.  V.  Moii.  Uecor.1.  .\|>ril  2:i.l.  l'JO-1. 
\<il..  \I. —■-•!• 


/[:,{)  AMERICAN    PRACTICE   OF   SURGERY. 

thrdUfili  the  skin  and  lunsclcs  down  [n  tlic  hone,  so  as  to  expose  perfeetjy  the 
angle  of  the  rii)  and  the  transverse  proeess.  The  bone  should  now  be  cautiously 
freed  from  the  soft  parts,  cart*  being  taken  to  avoid  injuring  the  intercostal  ar- 
teries and  nerves.  The  l)ones  should  then  be  removed  with  the  rongeiu',  bone 
pliers,  or  Gigli  saw.  Pointed  forec-ps  are  now  forced  into  the  abscess  cavity, 
the  ojiening  is  enlarged  by  withdrawing  the  ojjened  forceps,  and  the  d(>ad  tis- 
su(>s  are  removed,  care  being  taken  not  to  oiieii  into  the  po.sterior  mediastinum. 
Tlic  cavily  sliduld  be  tivalcd  as  an  npcii  Wdiiml. 

The  Rhachitic  Spine.  Tlie  rliachitic  spine  is  a  dcfonnity  caused  by  rliacjiitis. 
According  to  Whitman,  tiiere  is  observed  in  infancy  a  long  posterior  curvature 
of  the  spine,  due  to  tlie  fact  tliat  it  is  lacking  in  rigidity.  1  )uring  the  subacute 
stage  of  general  rhachitis,  the  child  that  has  iievei-  walked  sits  most  of  its  time 
in  a  chair,  or  is  held  in  the  mother's  arms,  and  as  a  result  the  spine  is  bent  back- 
ward, and  this  abnormal  curvature  of  the  vertebral  column  in  the  lower  thoracic 
and  lumbar  regions  eventually  becomes  habitual.  It  develops  during  the  first  or 
second  year  of  life,  and  gradually  becomes  more  noticeable;  in  course  of  time  it 
will  be  found  to  persist  even  when  the  child  is  lying  tlowii.  There  is  nothing 
angular  about  this  distortion,  and  placing  the  patient  in  a  jirone  |)osture  will  usu- 
ally reduce  it.  The  pain  of  acute  rhachitis  is  general,  and  is  easily  explained  by 
the  sensitive  condition  of  the  bones  and  joints. 

Diagnosis. — The  principal  symptoms  of  general  rhachitis  should  enable  one 
to  distinguish  this  condition  from  Pott's  disease.  It  is  i)ossible  that  the  two 
conditions  may  coexist,  but  in  such  a  case  the  symptoms,  both  general  and  local, 
would  be  so  .severe  that  little  difficulty  would  be  encountered  in  distinguishing 
between  the  two. 

Trh\tment. — The  treatment  should  be  both  general  and  local.  The  general 
health  should  be  built  up  by  measures  which  will  improve  the  nutrition  of  muscles 
and  bones.  Locally,  the  indications  are  to  overcome  the  rigidity  and  limit  the 
motions  of  the  spine,  to  support  it  during  the  stage  of  weakness,  and  to  remove 
the  predisposing  cau.se.  The  deformity  may  be  corrected  by  massage  and 
direct  manipulation  of  the  spine.  Daily  the  child  should  be  placed  face  down- 
ward (111  a  table  and  the  spine  slowly  hyperextended,  these  movements  being 
followed  by  thorough  massage  of  the  muscles.  Severe  cases  should  lie  kept  in  a 
reciuuJH'nt  posture  for  .several  umnths.  Older  subjects  should  wear  a,  light 
back-brace,  and  should  exercise  daily,  with  a  view  to  the  correction  of  the 
deformity. 

A  natural  cure  often  takes  ])lace  in  these  ca.ses,  but  it  is  rather  a  tlistribution 
of  deformity  than  a  correction  of  the  same.  The  exaggerated  dorsal  kyphos 
often  ]iroiluces  a  marked  lordosis,  known  as  the  "rhachitic  attitude." 

Syphilis  of  the  Spine. — Syphilis  of  the  spine  starts  in  the  jjerio.steum,  as  a 
rule,  but  may  originate  in  the  bone.  It  is  seen  in  both  the  inherited  and  the 
acfjuired  forms.  It  develops  into  a  gummatous  caries,  and  usually  affects  the 
upper  vertebra^,  although  it  has  also  been  seen  in  the  low(>r.  It  is  a  very  rare 
affection.  The  congenital  form,  horn  a  surgical  stand]W)int,  is  insijiuificant. 
The  acc|uired  form  is  encountered  only  in  the  tertiary  stage  of  the  general  di.s- 
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oase.  It  (Iocs  not  make  its  appearance  in  the  s])ine  until  years  after  the  initial 
infection.  Tei.-^sier  has  reported  a  case  where  the  tertiaiy  lesions,  which  devel- 
oped in  the  pharyngeal  wall,  extended  to  the  bodies  of  the;  vertebiip.  Auten- 
rieth  has  reported  a  case  where  the  dura,  owing  to  the  destmction  of  the  arch 
of  the  atlas  and  the  odontoid  process  of  the  axis,  could  he  seen  through  the 
mouth. 

Di.\(i\()sis. — Where  .sy])hiiis  is  limited  to  the  spine,  it  is  exceedingly  difficult 
to  differentiate  it  from  Pott's  disease.  The  clinical  picture  is  identical  with 
that  presented  by  tuberculous  caries.  There  are  local  jiain,  kyphosis,  and  cord- 
symptoms,  but  rarely  abscess  formation.  In  lesions  involving  the  cervical  portion 
of  the  spine  the  difficulty  of  swallowin'C  and  lireathing  suggests  retro])haryngeal 
abscess.  The  bone  destruction  may  be  very  extensive,  and  the  deformity  may 
apiiear  suddenly,  as  a  result  of  trauma,  which  ma}',  indeed,  fracture  the  spine  at 
tlie  seat  of  the  di.sease.  Fisclier  and  Wade  have  rejjorted  cases  where  the  arch  of 
the  atlas  has  l)een  cast  off  into  the  mouth.  Tlie  diagnosis  de])ends  on  the  history 
of  si)ecific  infection,  and  cannot  be  jjositively  made  without  instituting  antisyph- 
ilitic  treatment.  This  should  be  done  with  caiv.  liowever,  as  pota.ssium  iodide 
has  proved  disastrous  in  cases  of  tuberculosis.  The  deNciopinent  of  exostoses  and 
of  deposits  of  bone  elsewhere,  either  in  the  interior  of  tiic  bones  or  in  the  region 
of  the  periosteum,  save  these  cases  from  the  serious  after-effects  which  might 
justly  be  supposed  to  follow  so  great  a  destruction. 

Tke.\tmI';nt. — Potassium  iodide  should  be  administered  daily,  as  in  the  or- 
dinary treatment  of  syphilitic  lesions  elsewhere.  Orthopedic  measures  shoukl  be 
instituted  to  prevent  deformity  and  to  protect  the  weakened  spine.  The  treats 
ment,  aside  from  the  medicinal  treatment  of  syphilis,  should  differ  in  no  respect 
from  that  instituted  in  cases  of  Pott's  di.sea.sc.  (See  article  "Tul)erculosis  of  \'er- 
teliral  Column,"  in  \'ol.  I\'.) 

Infectious  Arthritis  of  the  Spine.  During  the  progress  of  the  disease  or 
during  con\-alcscencc,  in  tlie  case  of  ceiiain  infectious  diseases,  there  may  aj>- 
pear  .symptoms  wiiicli  point  c|uite  distinctly  to  the  fact  that  some  change  is 
going  on  either  in  the  vertel)r;e  themselves  oi-  in  the  immediately  surrounding 
tissues.  The  list  of  infectious  diseas<>s  which  may  be  followed  by  definite  changes 
in  the  spine  is  a  long  one.  It  includes  typhoid,  paratyphoid,  gonorrhd-a,  measles, 
scarlet  fever,  influenza,  septiciemia,  pyu'inia,  pneumonia,  and  ])ustular  acne. 
To  this  list  may  be  added  purpura,  scurvy,  and  acute  rheumatic  fever.  The  ex- 
act pathology  of  the  altei'ations  in  the  vertebral  colunm  which  follow  these  in- 
fectious diseases  is  not  definitely  known.  The  condition  is  probably  due  to  a 
.secondary  infection  of  the  fibrous  covering  and  attachments  of  the  spine.  Arthri- 
tis (}f  the  \'('rtcbr;il  joints  is  a  possibiliiy:  and  yet  the  process  may  be  an  ostitis, 
an  osteomyelitis,  a  chomlritis,  a  perichondritis,  a  ])eri('.stitis.  or  any  combination 
of  these  affections. 

Typhoid  Spotuli/litis. — After  typhoiil  fever,  or  during  its  couive,  the  patient 
may  develop  a  painful  affi-ction  of  the  spine,  which,  according  to  Gibney,*  is  an 
acute  inflaimnation  affecting  the  perio.steuni  and  the  fibrous  structures  which 
*(iibney  in  Trans,  of  Amer.  Orthop.  Assoc,  ISS!). 
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hold  the  ^piiio  toficthcr.     The  possilnhty  of  tlio  affection   heiiii;  an  artliritis 
sliould  lie  considered.     (See  Figs.  322  and  323.) 

The  fi-e(|uency  of  spinal  symptoms  in  tyjjhoid  fever  is  iireater  than  was  for- 
merly snpposed.     During  the  last  fr\v  years  a  considerable  number  of  cases  have 

bi'cii  reported.  Convalescence  is  the  |)eriod 
at  which  the  synipt<inis  usually  manifest 
themselves,  ^lales  are  three  times  as  lia- 
ble to  the  affection  as  females.  Accord- 
ing to  Fluss.*  who  collecteil  forty-six  cases 
from  the  litei-aturc.  trauma  acted  as  a  fac- 
tiir  in  but  a  few  instances,  antl  in  the  ma- 
jority the  tyi)hoid  was  of  mild  grade. 

The  [irinciijal  symptom  is  pain,  which 
is  i-eferred  to  the  lower  dorsal  or  lumbar 
region  and  is  increased  by  cither  active 
or  pa.ssive  movement.  In  many  cases, 
neurotic  symptoms  are  strongly  marked, 
the  patient  becoming  hysterical  and  losing 
control  over  his  inhibition.  Swelling  of 
the  soft  parts  and  local  redness  were  noted 
in  but  five  of  the  forty-six  cases  collected 
by  Fluss.  There  are  very  often  tenderness 
on  pressure  and  deformity,  either  a  kypho- 
sis or  a  scoliosis. 

Some  patients  have  I'ecovered  in  the 
coui-se  of  two  weeks,  while  others  have  suffered  throughout  a  period  of  two 
years.  In  t  he  majority  of  cases  the  symptoms  tend  to  disappear  with  remarkal)le 
rapidity. 

Recumbenc}'  during  the  active  stage  and  the  administration  of  sedatives 
constitute  the  best  treatment.  The  Paciuelin  cautery  has  been  used  with  benefit. 
On  getting  about,  the  patient  should  wear  some  form  of  spinal  support,  either 
a  jacket  or  a  back-brace,  for  a  consideralile  pei'iod  after  the  disapjjearance  of 
active  symptoms. 

McCraef  in  an  article  on  "Typhoid  S;iondylitis,"  concludes  that  in  certain  in- 
stances there  are  definite  changes  in  the  bony  vertebra';  that  the  general  features 
of  the  condition  suggest  the  probability  that  in  most  cases  organic  changes 
take  place  in  the  t^p'me;  and  that  the  similarity  between  the  changes  found  in 
typhoid  spondylitis  and  those  foimd  in  the  spondylitis  that  accompanies  other 
affections  (esi)ecially  arthritis  deformans)  renders  it  not  unlikely  that  this 
latter  disease  may  be  due  to  \-arious  infective  agents. 

Gonorrhaal  Spine. — Gonorrha^al  rheumatism  of  the  spine  is  a  definite  affec- 
tion, and  many  cases  have  been  reported  which  were  unmistakably  of  this  nature. 
The  affection  is  rare,  according  to  some  authors,  but  Rendu  believes  that  it  is 

♦Fluss,  in  Centralbl.  f.  t\.  Grenzgeb.  der  Med.  u.  Cliir.,  Bd.  viii..  \>p.  17-22,  1905. 
tMcCrae,  Am.  Jour.  Med.  Sc.  Dec,  1906;  and  Silver,  in  \m.  .luur.  Orth.  Surg.,  Oct.,  1907. 
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relatively  eoinnioii.     Doubtless   many   eases   have   escaped   Identification   and 
have  later  been  diagnosticated  as  various  forms  of  sjfondyiitis  deformans. 

The  ca.se  cited  by  IMarie*  has  been  endorsed  by  many  as  presenting  a  typical 
picture  of  this  form  of  spinal  rigidity.  The  patient  was  a  man  aged  thirty.  After 
repeated  attacks  of  gonorrhnea,  he  developed  a  tibio-tar.sal  arthritis.  Soon  after- 
ward, [lain  appeared  in  the  cervical  region  of  his  spine.  One  year  later,  the 
spine  ill  the  cervical  region  was  practically  rigid,  and  the  mu.scles  about  the 
neck  were  cedematous  and  lardaceous.     Bradford  has  reported  two  ca.scs  which 


Fia.  .■i2.3.— Typhoid  Spine.     The  radioKram  shows   thv   limitatiiin  of   the    procciw   to  the   region 
(if  the  ilisi-.  and  the  deposit  of  new  bone  (indicated    liy    arrow*,    lielwecn    thi-    transverse    pn)ee.s.se,s. 

(Iiricinal.i 

are  also  typical,  but  the  affection  in  one  case  did  not  l)egin  in  the  cervical  ver- 
tebra— its  usual  starting-point.  Raymond f  lias  reported  a  ca.st-  in  whicii  the 
affection  was  localized  in  the  sacro-iliae  synchondrosis.  Tlu  cervical  region 
has  been  that  most  frequently  afi'ected  in  the  cases  reported.  Tiie  disease  is 
ushereil  in  by  pain,  with  weakness  and  stiffness  of  the  back  or  the  neck.  The 
inflammation  is  of  a  subacute  nature,  and  does  not  cause  severe  general  symjv 
toms,  though  the  temperature,  as  a  rule,  is  elevated.  Finally,  the  acute 
symptoms  disajjpcar,  anil  the  spine  is  left  ankylosed  to  a  greater  or  le.'^s  degree. 
The  diagnosis  depends  on  the  history  and  on  tlie  fact  that  the  spine  is  in- 
volved in  a  low-grade  inflammatory  jjrocess. 

*  Marie,  in  Revue  de  Me<l.,  No.  18,  1S9S,  p.  285. 
t  Raymond  in  Semaine  MM..  No.  1.  March,  1S99. 
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III  order  to  prevent  (lefonuity  the  spine  should  be  support  rd,  ;uid,  wlicrc  I  lie 
sensitiveness  is  severe,  the  patient  should  be  kept  in  the  recuinhcnt  posture. 
At  a  later  date  local  massage  and  (^xereise  will  be  found  useful. 

Arthritis  of  the  Spine. — After  ccitaiii  infectious  diseases,  such  as  tonsillitis, 
diphtheria,  etc.,  the  smaller  joints,  esi)eeially  in  the  occipito-a.xoid  refjion,  become 
affected  by  a  form  of  acute  infectious  arthritis  similar  in  its  manifestations  to 
rheumatism.  The  acute  onset  of  this  form  of  stiff-neck  will  usually  helj)  to 
differentiate  it  from  tuberculous  disease  or  from  acute  torticollis,  although  the 


Fui.  .•?24.  — .\rtl.ritis  Di.fomun.s  fS|i(iiiclvIc)s,-  I{l,izomrlic|iic').  Iiiv()lv<.mr-nt  of  tlic-  c'lifin-  spinal 
rohlmii  with  c-.>inpletc  ankylasis;  aUc  MnUylosis  of  tlic  hip-juint.  (.Musuuiii  sprciiiKii  in  tlic  Miuli- 
cmI  l)c-parliiii-iit  cif  Washington  Univrrsity,  St.  Louis,  Mo.) 


appearance  of  the  individual  ;in(l  the  rigidity  of  the  neck  would  suggest  cither 
of  the.se  conditions. 

Sujjport,  if  kept  u])  for  a  few  days,  will  relieve  these  cases  entirely  of  pain. 
The  Thomas  collar  afi'ords  the  best  means  of  furnishing  the  needed  su])port. 
After  the  severe  symi)t(.>ins  have  disap])eared,  massage  and  exercise  will  complete 
the  cure. 

Rigidity  of  the  Spiue. — In  INilT  \'irchow  divided  all  tlie  cases  which  are  char- 
acterij'.ed  by  a  rigid  spine,  with  or  without  deformity,  and  which  are  accompanied 
by  symptoms  of  a  subacute  or  acute  character,  or  by  no  symptoms  at  all,  into 
two  classes:  one  in  which  a  bridge  of  bone  forms  between  adjacent  vertebral 
bodies,   following  a  loss  of  intervertebral  svibstance  and  degeneration  of  the 
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tissues;  and  a  second  in  which  the  iijiaments  about  the  spine  undergo  ossification, 
thus  producing  a  condition  (jf  ani<yi(isis.  These  two  classes  were  called  Arthri- 
tis Deformans  and  Osteo-Arthritis,  and  they  remained  in  the  literature  as  disease 
entities  till  Becterew*  (lcS92)  and  Marie  (1898)  began  investigations  which  have 
led  to  the  publication  of  many  monographs  on  the  subject  i)y  different  obsei-vers. 
Many  new  names,  which  in  reality  desci'ibe  only  a  very  few  clinical  entities,  have 
lieeii  added  to  the  literature.  In  order  to  diminish,  if  possible,  the  confusion  which 
has  thus  been  cremated,  we  shall  u.se  Elliott's  classification  {190.")),  which  is  based 
on  the  study  of  fifty-one  cases  of  spinal  rigidity. 


(11  Oslilis  DrfiiniKins.  Ill-  Sponih/lili.-f  I)cfor))iaiis. — This  affection,  which  is 
ddiiicd  by  i^llioit  f  .'i-^  a  painless.  (Irfdniiing,  passive,  osteophytic,  new  forma- 
tion of  l)one,  secondarily  proihued  and  degenerative  in  character,  has  a  subacute 
symptomatology,  and  seems  to  be  the  result  of  age  degeneration,  or  of  secondary 
changes.  Exostoses  of  the  vertebra-  constitute  the  predominating  le.sions. 
They  grow  out  from  one  \-ertebral  l)ody  and  unite  with  a  .similar  outgrowth  upon 
an  adjoining  vertebra,  thus  making  a  .series  of  hard  bony  bridges  between  the 
Ixidies.  This  process  involves  only  a  jnirt  of  the  spine.  Simmons, J  in  a  study 
of  three  hundred  cases  with  the  aid  of  the  .r-rav.  states  that  the  entire  vertel)ral 


*  Bcctei-ew.  in  .N\-un)log.  (Viilralhl..  No.  IS.  189S.  p.  28,5. 

t  Elliott,  in  .\m.  Jour.  Orthop.  Surg..  1906. 

t  Simmons,  in  Fortsch.  a.  d.  Gebiote  der  Roent.  Strsili..  Xo. 


1903. 
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coliinui  is  iiovor  inviil\c(l  ut  tlir  sanu'  time.  The  formation  of  exostoses  may 
involve  the  head  of  tlie  ril),  and  may  at  times  be  incomplete  hetween  the  verte- 
iirai  bodies.  The  anterior  eoininon  Hfi;ament  is  not  the  seat  of  this  ossification, 
as  tile  process  always  occuis  on  tnv  m-  the  other  side  of  the  vertebral  bodies — far 
more  fre(|iiently  on  the  riglit:  a  fact  which  is  attributed  by  Simmons  to  the 
habitual  use  of  the  right  side.  (Fig.  330.)  The  .spine  presents  the  appearance  of 
having  had  a  .soldering  mass  jjoured  over  the  antero-lateral  surfaces  of  the  verte- 
bral bodies,  which  mass,  as  if  under  the  influence  of  gravity,  had  flowed  down- 
ward and  h;i(l  become  hardened. 


Jii;.   320.      .\  Case 


A  .Vnkylu.si.-  ,.r  Ihc  S|,iir-  (Clironio  .Viikylutic  l;igi,lity  I ;   frciit. 
views.      (Hunter:    GlasijoXL'  Med.  Jour.,  Marcli.    191)7.) 


Aflvanced  age,  arteriosclerosis,  traumatism,  and  occupations  that  have  oc- 
casioned constant  spinal  exertion  and  expo.sure,  are  the  more  common  etiological 
factors.  The  principal  symptoms  are:  an  abnormal  attitude,  either  that  of 
scoliosis  or  that  of  a  long  dorsal  kyjihosis:  at  times  a  back  that  is  flattened  and 
ii();ir(|-h'ke;  rigidity  of  the  \-ei1eiiral  roliunn:  and  limited  power  of  iiio\iiig  the 
truid;.  Pain  is  a  rare  symptom.  In  many  of  these  cases  the  discovery  of  tlie  true 
condition  is  finst  made  at  the  autop,sy,  the  individuals  themselves  never  liaving 
complained  of  their  backs  during  their  lifetime. 

When  the  condition  is  (lisco\-ere(l.  su]iport  and  protection  of  the  spine  and 
change  of  occupation  are  indicated. 

(2)  Chronic  Anlxylosing  Injlanimatian  of  the  Spine. — This  affection  is  character- 
ized by  increasing  vertebi-al  rigiility,  witli  or  without  root  symptoms,  and  is 
often  accompanied  by  involvement  of  one  or  more  of  the  large  and  small  joints 
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The  tc'iidrncy  is  towaid 
(Elliott.)     The  affect idii  is  ^ 


■(iiiil)lete  l)ony  ankylo.sis  of  the 
oiimion  among  the  young  and  tho 


of  the  extreinitif 
vertebral  eolunin 
niiddle-aged. 

Marie  states  that  pain  of  a  radiating  character,  following  the  course  of  the 
intercostal  nei-ve,  is  the  initial  system.  This  pain  is  usually  increased  with  any 
change  of  position,  and  is  at   times   severe.     Undoubtedly  ca.ses  have   been 


Figs.  327,  328,  and  329. — Clironic  Ankylotic  Spinal  Rigidity,  with  cxo.stoscs  whioh  fonn  a  bond 
of  union  botwpon  the  vertebral  botlie.s.      (Miiseinn  specimens    in  the  Me<iieal    n<»partnient  of  Wash- 

iTistdii  rnixcTsity,  St.   I.uuis.  Mo.l 

observed  where  there  was  deformity,  ami  where  .stitt'ness  and  deformity  Ixith 
developed  without  ])ain.  These  instances,  which  are  certainly  of  rare  occur- 
rence, uiay  be  regardetl  as  variations. 

Early  rheumatic  affections  are  of  undoubted  influence  as  etiological  factoi-s. 
In  I'^lliott's  compilation,  as  many  as  one-half  of  the  patients  showixl  positive 
evidence  of  rheumatism  ha\ing  preceded  the  onset.  Gonorrhti^a  and  syphilis 
have,  in  several  cases,  lieen  associated  with  the  establishment  of  this  disea.so. 
Trauma  of  an  indirect  or  long-continued  nature  has  been  referred  to  by  Baeuinler 
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as  a  cause.     The  carryini;  of  loads  on  tlie  l)ack  is  cited  In'  Renter  as  a  factor. 

Marie*  states  that  this  disease  is  primarily  an  infectious  process  or  a  process  of 

a  toxic  natm'e.  difficult  io  distinguish  in  its  etiology  from  any  other  form  of 

clironic  rheumatism. 

The  i>athological  clianges  consist  in  ossification 
of  the  small  joints  and  ligaments  of  the  spine,  and 
in  tlic  formation  of  slight  or  extensive  exostoses 
whicli  unite  to  form  l)ridges  between  the  \crtelii';e. 
Tile  intervertebral  discs  are  small  anfi  shrunken  in 
front :  the  long  ligaments  of  the  spine  do  not  tenti 
to  ossify;  the  articular  processes  grow  together; 
the  joints  between  the  ribs  and  vertebral  bodies, 
and  l)et\\een  the  ribs  and  transverse  processes,  are 
com])letely  ankylosed,  producing  a  general  i)icturo 
of  bony  ankylosis  of  the  entire  spine.  The.se 
patliological  changes,  according  to  Siven.f  appear 
primarily  in  the  small  joints  of  the  spine,  and 
develop  symmetrically. 

There  are  several  diffei-ent  types  of  this  affec- 
tion, namely:  Osteoarthritis  of  the  spine:  the 
Becterew  type:  spondylose  rhizomelique ;  and 
cyphose  heredotramnaticiue. 

Osteoarthritis  of  the  Spine.  (Ooklthwaite.f 
1899.) — According  to  this  writer,  osteoarthritis 
of  the  spine  is  an  affection  which  is  characterized 
liy  hypertrojahic  changes  at  the  edges  of  the 
inter\'ertebral  cartilages,  together  with  atrophy 
of  the  discs,  absorption  to  some  extent  of  the  ver- 
tebral bodies,  and  complete  ankylo.sis  of  the  spine 
as  a  whole. 

The  Becterew  Type.  (1893.)— Becterew  iv- 
poi'tcd  three  cases  in  1893,  and  gave  a  .symptom 
complex  which,  in  his  judgment,  established  a 
disease  entity.  This  symptom  compl(-x  was  made 
up  of  the  following  features:  immobility  of  the 
vertebral  column,  kyphosis,  and  root  symjjtoms, 
the  latter  being  evidenced  by  slight  atrophy  of 
muscles,  by  diminished  sensibility  in  the  area  suj> 
l)lied  by  the  lower  cervical  nerves,  and  by  irrita- 
tion symptoms.  Later,  he  found  that  a  chronic  meningeal  disease  was  pres- 
ent, with  root  compression.  lie  legarded  the  vertebral  column  as  .secondarily 
affectt'd,  the  jiaretic  .symptoms  and  mu.scular  atrophy  being  due,  as  he  believed, 
to  comnres.sed  nerve  roots. 


Fig.  330.— Photograph  of  Spinal 
Column,  showing  complete  anky- 
losis extending  from  the  sacrum  to 
the  cervical  spine.  The  exostoses, 
which  bridge  the  intervertebral 
spaces,  are  chiefly  located  on  the 
riglit  side.  (Museum  specimen  in 
the  .Medical  I)ei)artment  of  \Va,sh- 
ington  University.  St.  Louis,  Mo.) 


*  Marie,  in  Uevue  de  Med.,  No.  18,  1898,  p.  28.5.        t  Siven.  in  Zeitscli.  f.  klin.  Med..  No.  49,  190:i. 
I  Goldthwaite,  in  Bo.ston  Med.  and  Surs;.  Jour.,  vol.  cxlvi..  pp.  '299-:i04. 
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Spoiidylo.sc  Rhizoni('li(|uc".      (Marie,  StrupnipcII.*)— The  differoncc  hctwcfn 
the  type  described  hy  Hecterew  and  tlie  Strueiuinll-.Marie  type  is  (luautitative. 


Fig.  331. — Radiogram  of  Dr.  J.  W'hitridge  Williams's  Case  of  Spondylolisthesis.  Tube  focusscd 
so  as  to  look  down  into  the  pelvis  (dried  specimen).  (From  Watkins,  in  Amer.  Jour.  Urlh.  Surg., 
Jan.,    1908.) 


As  ]iointed  out  by  Liri,t  in  eertain  cases 
of  tile  liecterew  type  root  symptoms  were 
alj-sent.  Marie,  in  a  description  of  this 
condition,  defines  it  as  a  complete  ossifi- 
cation of  ligaments,  with  ankylosis  of 
the  spine  as  a  result.  W'itii  this  process 
is  associated  more  or  le.ss  involvement  of 
certain  large  joints,  as  the  knee  joint. 
Other  writers  specify  the  following  joints: 
maxillary  joints,  knee  joints,  ankle  joints, 
and  small  joints.  According  to  Elliott's 
tai)le  the  small  joints  are  involved  in  one- 
half  of  the  ca.'^es.  Marie  found  that  root 
symptoms  were  very  frecjuently  present 
in  these  cases,  whereas  Struempi'il  did 
not  find  this  to  be  the  fact. 

( '>phose  Herodo-Traumatique. — This 
form  was  first  ilescribed  by  Marie  and 
.\sti(''  in  1897. J  It  is  an  affection  similar 
to  spondylose  rhizomeli(iue,  but  it  is  es- 


*  Stnicnipoll.  ill  Dent, 
hcilk..  IS'.tT.  B.l.  ii..  p.  :i:{S. 

1  l.iri.  ill  S„<-.  .\I,ui.  a 
Sorie.  Nn.  Hi,  ls7<i.  p.  L':i7. 

1  .Vstii'  ill  La  Pri's.^-e  Mr. 


Zcltscli.    f.   N'ervcn- 


I'arls,  ■■',. 


Ofl.  (ith.  IS'JT 


Fig.  332. — .\ntPro-posterior  Mesial  Section 
of  Spondylolisthetic  Pelvis;  Dr.  J.  Wliitridgc 
Williams's  csLse.  (From  Watkins.  in  Amer. 
Jour.  Orth.  .Si/n;..  ,Ian..  1!)0S.^  n.  Line  of  dis- 
placement of  the  fifth  Imnliar  vertebra ;  IV, 
v.  spinous  processes  of  the  fourth  ami  fifth 
lumbar  vertebra*. 
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sontially  a  local  affair,  not  invdlvin^  tlir  whulc  spinr.  It  l)cj;iiis  with  acute 
syniptums,  and  soon  })l■t■^<e^ts  a  wcll-inarkcd  kyplios,  whicli  is  limited  in  extent 
and  is  the  peat  of  bony  ankylosis.     It  is  a  traumatic  affection  of  the  vertebral 

colunm,  and  is  similar  to  the  ank\-- 
losis  following  injury  to  the  spine. 

l"or  the  sake  of  simplifying  the 
understanding  of  this  class  of  cases, 
I  have,  in  the  preceding  brief  re- 
sume, grouped  all  these  affections 
mideriinc  iieail.  realizing  that  each 
individually  will  correspond  to  a 
part  of  the  .symptomatology  pre- 
sented by  chronic  ankylosing  in- 
flammation. I  believe  that  the 
difference  between  these  \-arious 
types  is  quantitative  rather  than 
iiualitativcand  that  all  these  affec- 
tions have  at  their  back,  as  an 
originating  cause,  some  general 
disturbance  of  a  trophic  nature  or 
some  infectious  process. 

(3)  Muscular  Spinal  Rigidity. — 
One  form  of  spinal  rigidity  fre- 
quently encountered  is  due  pri- 
marily to  disease  of  the  muscles 
of  the  back,  w  hich  di.sease  at  times 
involves  the  amscles  of  the  pelvis 
and  thigh.  To  this  affection  has  been  given  the  name  Rigiditas  dorscdis  myo- 
patica.  This  rigidity  gives  way  under  an  ana'sthetic.  It  is  similar  to  the  con- 
dition seen  in  an  attack  of  what  is  known  as  lumbago.  The  disease  becomes 
chronic,  and  sometimes,  after  months  of  treatment,  it  disappeai-s,  thus  making 
it  clear  that  no  liony  ankylosis  existed. 

The  cause  is  unknown,  but  the  disease  may  j^erhaps  bear  some  relation  to 
trauma,  carrying  loads,  syphilis,  or  gonorrhcEa. 

There  are  muscle  pain  and  muscle  contraction,  producing  a  stiffness  and  a 
change  in  the  patient's  attitude.  At  times  fibrillary  tremor  is  present.  The 
muscles  may  be  swollen  and  hard. 

Counter-irritation  and  support  constitute  the  only  available  treatment. 
(4)  Traumatic  Spinal  Rigidity. — Direct  trauma  to  the  spine  often  produces  a 
condition  similar  to  chronic  ankylosing  spinal  rigidity.  Kuemmell's*  disease 
falls  under  this  head.  There  is  usually  a  history  of  .severe  trauma,  followed  in 
from  two  to  eight  days  by  paroxysms  of  pain  in  the  back,  which  disappear  after  a 
few  days'  rest.  Several  months  later,  severe  pain  reai)ix'ars,  and  a  kyphosis 
develops,  which  is  attributed  to  a  rarefying  process  confined  to  the  vertebrie. 
*  Kuemmell,  in  Deut.  med.  Wochensch.,  Bd.  xxi.,  1895,  No.  11,  p.  180. 


I'iG.  .33^!.  —  Spondylolistlipsis.  (Museum  specimen 
in  the  MecUcixl  Department  iif  W;i,-liington  Univer- 
sity, St.  Louis,  Mo.) 
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These  cases  should  either  be  siil^jeeted  to  immediate  surgical  treatment,  after  an 
exhaustive  examination  has  revealed  the  traumatic  injury  to  the  vertebral 
bodies,  or  should  be  classed  with  the  traumatic  spinal  neuroses. 

Painful  Affections  of  the  Spine  not  Presenting  Rigidity.  -TAc  Neurotic 
.s'/z/z/e.  -This  is  a  condititm  conunon  in  youth  anil  younj;  adult  life,  and  morf; 
friiiuciit  in  females  than  in  males.  Injury  at  times  may  be  cited  as  a  definite 
cause,  thoush  the  subjects  arc  usually  of  a  neura.'^thenic  ty|)e. 

The  chief  complaint  Ls  usually  that  of  a  dull  pain  in  the  liack  or  neck,  and  a 
constant  tired  feeling.  At  times  the  symptoms  may  be  acute  and  the  jjains  of  a 
neuralgic  order.  There  is  a  tendency  for  the  spine  to  bend  forward  in  a  curve  of 
weakness.  Local  tenderness  and  areas  of  li}-- 
l)era'Sthesia  are  characteri.stic  of  thi.s  affection. 

.\s  therapeutic  measures  maj'  be  men- 
tioned :  the  wearing  of  a  back  brace  or  corset, 
the  use  of  the  cauter}',  and  subsequenth'  mas- 
sage and  exercise.  Recovery  is  usually  long 
delayed. 

The  Hysterical  Spine. — This  condition  is 
similar  to  the  neurotic  spine,  the  chief  differ- 
ence being  one  of  degree.  In  the  hysterical 
\'ariety  the  patient  usually  assumes  positions 
of  lateral  distortion,  generally  in  the  lumbar 
I'cgion.  The  appearance  of  the  deformity, 
the  mental  condition  of  the  patient,  and  the 
history  of  some  severe  blow  upon  the  back, 
will  usually  make  the  diagnosis  clear. 

Spondylolisthesis. — The  condition  kno\\n 
as  spondylolisthesis  consists  of  a  displace- 
ment downward  and  forward  of  one  or  more 
bodies  of  the  lumliar  vertebra-.  Owing  to 
the  weakness  of  the  ligamentous  sup])ort  and 
also  to  the  slanting  forward  of  the  upper  sur- 
face of  the  first  sacral  vertebra,  it  is  usually 
tlie  fifth  lumbar  which  is  thus  dis])laced. 
(Figs.  331,  332,  antl  333.)  Killian  first  de- 
scribed this  condition.  It  is  of  esjiecial  interest  in  connection  with  child-lx-ar- 
ing.  and  the  deformity  is  mo.st  frecjuently  si'cn  in  women.  It  is  evidenceil  by 
synii)toms  of  pain,  of  limitation  in  forward  bending  of  the  spine,  and  of  weakness: 
there  may  also  be  a  swaggering  gait  such  as  that  seen  in  congenital  dislocation 
of  the  hip.  Diagnosis  is  often  difficult  to  establish  anil  it  shouKl  be  borne  in 
mind, as  pointed  out  byAVatkins,*that  osteo-arthropathies  of  the  spine  deiiending 
upon  tabes  often  sinuilate  this  condition.  (Fig.  SM.)  K.  Frank  t  has  collecte<l 
t\\eiit\-seven   undoubted   cases  of  tabetic   vertebral   osteo-arthropath\-   whicii 


lie.  .■5.34.— lalx-tic  \irt»l)ral  O.sit-o- 
arthropathy.  Siinulatiiip  Spomlylolistlie- 
.■iis.  (From  Wat  kins,  in  .Im-r.  Jour. 
(Mil.  Simj..  .ran..  lOOS.-i 


*  Watkins.  in  Amer.  Jour,  of  Orth.  Surg..  Jan..  190S. 

t  Frank,  K.,  in  Centralbl.  f.  d.  Grenzgebiete  <1.  Med.  u.C'hir..  Bd. 


Nos.  l.i.  l(i.  r. .  1!MH. 
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simulated  s])on(lylolisthcsis.  Treatment  of  this  e(iii(litii>n  ciKisist.s  in  sui)i)iying 
the  proper  kind  of  orthoix'die  a])plianee,  jireferably  a  eorsct,  whieh  will  |)revent 
the  assumption  of  distorted  attitudes. 

IV.  CONGENITAL    AND    ACC^'IRED    DEFORMITIES   OF  THE 
SPINAL   COLUMN. 


Spina  Bifida. — The  deformity  of  the  spine  known  as  si)ina  bifida  ilejx'nds 
for  its  cause  upon  certain  influenei's  in  the  develojjment  of  the  spine  in  futal 
life.  It  is  not  possible  to  state  the  exact  etiological  cause  of  these  eirois  in 
development.  To  understand  th(>m  more  clearly,  however,  it  is  well  to  iwicw 
tlie  (leveliipment  of  the  s])ine.  The  looping  up  of  the  two  longitudinal  folds  fi-iim 
the  cells  of  the  eitiblast  so  as  to  form  a  groove,  and  the  gradual  api)roximation 

of  the  ridges  so  formed,  converting  this 
groove  into  a  canal,  result  in  the  produc- 
tion of  the  spinal  cord  and  spinal  canal 
from  cells  of  epiblastic  origin.  On  both 
sides  of  this  canal,  the  mesoblast  is  divided 
longitudinally  in  such  a  manner  as  to  form 
a  thick  column — the  protovertebral  column 
— which  extends  from  the  cephalic  to  the 
caudal  extremity  of  the  embryo.  As  de- 
\'elo])ment  proceeds  this  protovertebral 
column  undergoes  transverse  segmenta- 
tion, being  converted  into  a  nimil)er  of 
([uadrilateral  blocks.  This  process  of  seg- 
mentation commences  in  the  cervical  region 
and  ])rogresses  to  the  other  extremity  of 
the  column,  until  a  number  of  segments 
are  formed  which  corresijond  to  the  per- 
manent vertelira'.  The  sjjinal  canal  is 
ihiis  surrounded  by  a  cellular  mass  which 
is  derived  from  the  mesoblastic  layer  and 
which  constitutes  the  membranous  matrix 
of  the  vertebrip.  .\t  intervals  along  this 
membranous  matrix,  the  cells  become 
jiiished  apart  by  the  formation,  l)elween 
them,  of  a  homogeneous  substance  which 
later  becomes  cartilage.  The  regions  which 
are  thus  chondrified  form  the  basis  for  the  bodies  of  future  vertebne,  antl  the 
spaces  where  chondrification  does  not  take  place  form  the  intervertebral  discs. 
Opposite  to  each  vertebral  body  further  chondrification  takes  place,  [jroducing  the 
cartilaginous  vertebral  arches.  Each  vertebra  is  formed  by  four  primary  car- 
tilaginous portions,  one  for  each  lamina  and  its  processes,  and  two  for  the  body. 
Ossification  conmiences  in  the  lamina'  about  the  sixth  week  of  f(etal  life.     In 


Fig.  335.  —Spina  Bifida  with  Parapli-gia 
and  Club  Feet,  The  sac  protrude.s  po.ste- 
riorly,  the  wall  being  as  thin  as  paper.  This 
ruptured  on  the  ninth  day  of  life  an,!  the 
ehiUl  died  initnediately.  Autopsy  not  ob- 
tained.     CXuthor's  ease.) 
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the  situation  wliciv  the  transverse  l)rocesses  afterwanl  project,  the  ossific  f;ran- 
uies  shoot  baci<\varcl  to  the  spine,  forward  to  the  pedicles,  and  outward  into 
the  transverse  and  articular  [jrocesses. 

At  birth,  the  three  pieces— i.e.,  the  body  and  the  two  hiniina-— are  .separate 
and  distinct.  Durinj;  the  fii-st  year,  the  laniin;e  become  united  behind  by  a  por- 
tion of  cartilage  from  which  the  spinous  i)roce.ss  is  ultimately  formed  and  tho 
vertebral  arch  made  complete.  According  to  some  authors,  this  process  of 
develoi)nient  is  carried  out  more  perfectly  in  the  upper  sjjine  tlian  in  the  lower. 


Figs.  336  and  337. — Direct  anti  Profile  Views  of  a  Spina  Bifida.      (From  Murpliy.  in  .\euruluyi- 
cnt  SuTijcTy.  Surg.  Gt/?!.,  and  Obslilrics,  .\pril.  1907.1 

Si)ina  l)ifida,  then,  may  be  defined  as  a  congenital  malformation  of  the  ver- 
tebral colunm,  de] lending  upon  faulty  development  of  the  me.soblast,  which  forms 
the  bones,  the  meninges,  and  the  mu.seles.     (Figs.  '.V.i.').  :VM,  and  '.V.iT.) 

There  aie  distinguishable  five  varieties  of  this  malfoi'mation,  antl  those  are 
classifii'd  according  to  the  extent  of  the  developmental  error.  They  are: — 
(1)  Myelocele;  (2)  myelomeningocele:  (3)  .syringomyelocele;  (4)  meningocele; 
(5)  sjiina  bifida  occulta. 

The  relative  frequency  with  wliicli  dit'i'erent  localities  of  the  sjiine  are  atTected 
is  given  by  Moore*  in  a  report  of  three  hundred  and  eighty-tive  cases  treated  by 
excision.  Of  these  cases  twenty-three  jjor  cent  were  sacral;  thirty-four  per 
cent  lumbar;  twenty-nine  per  cent  lumbo-sacral;  4..")  per  cent  lioi'sal:  9.5 
])er  cent  cervical;   and  two  ca.ses  occipital. 

Miiclorclc. — Myelocele  is  the  most  complete  form  of  this  malformation;  it 
is  incomjjatible  with  life  foi-  more  than  a  few  days.  Here  the  medullary  folds 
*  Moore,  .lames  K..  in  .Surg..  Gyii.,  and  Obst.,  .Vugust,  I'JOJ. 
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Fig.  338. — Spina  Bifida  with  Paraplegia,  (v^ 

Bergmann.  Bruns.  Mikulicz,  anrl  Murpliy. 


have  failed  to  unite,  and  as  a  result  the  et'iitral  canal  (if  the  e(inl  ojiens  u|»in  tiie 
surface  of  the  body.  This  form  i.s  usually  seen  in  the  lumbar  rei^iou.  Rem- 
nants of  the  eoi-d  are  evidenced  by  a  velvet-like  strand  in  the  median  line,  of  a 
dark  red  or  redtlish-brown  color,  re.semblinii  na>void  tissue.     This  is  comi)()sed 

of  the  remains  of  the  spinal  cord,  and  con- 
sists of  nerve  cells,  neuroglia  and  nervc- 
tilins,  interspci"sed  with  a  ple.xus  of  ves- 
sels. Coexisting  with  this  defect,  there 
will  often  be  found  protrusion  of  viscera 
•■uid  asymmetry  of  development.  Death 
occurs  from  the  constant  leakage  of 
cerebro-spinal  fluid. 

Myelomeningocele.  —  Myelomeningocele 
is  a  deficiency  of  the  vertebral  arches 
\\hich  is  associat(>d  with  a  tumor  varying 
in  size  from  that  of  a  hazelnut  to  that  of 
an  orange.  (Figs.  338,  339,  and  340.)  It 
is  i-ounded  or  of  oval  shape  or  may  be  lobu- 
lateil  by  reason  of  the  presence  of  septa. 
It  is  usually  situated  in  the  median  line, 
though  at  times  it  may  br  a  little  to  one  side  or  the  other.  As  a  rule,  it  is 
slightly  const rictetl  at  its  base:  in  rare  instances  it  is  pedunculated.  At  its 
summit,  where  the  cord  is  attached  to  the  wall  of  the  sac,  there  may  be  a  dim- 
ple resembling  an  vunbilicus,  or  a  median  longitudinal  furrow.  The  presence 
or  absence  of  this  dimple  or  fuirow  depends  much 
on  the  degree  to  which  the  sac  is  distended  by  fiuid. 
The  sac-wall  is  composed  of  epidermis,  dura  matei , 
and  arachnoid  membranes.  The  sac-cavity  is  tlie 
continuation  of  the  subarachnoid  space,  and  is 
filled  with  arachnoid  fluid.  The  skin  over  this 
tumor  is  seklom  normal,  but  normal  skin  extends 
up  from  the  base  to  a  variable  distance.  The  rest 
of  the  tumor  is  covered  with  membranous  tissue, 
which  may  become  ulcerated,  or  even  gangrenous. 
According  to  the  reijort  of  the  Clinical  Society  of 
London,  thi>  is  the  commonest  fomi  of  spina  bifida, 
constituting  <)3.2  per  cent  of  all  cases.  It  may 
appear  in  any  portion  of  the  spine,  but  is  far  more 
frequent  in  the  lumbo-sacral  region.  The  infant 
may  be  in  good  general  condition,  and  may  have 
its  functions  intact ;  on  the  other  hand,  there  may 
be  paralyses  of  sphinctei-s  and  of  the  mu.scles  of  the  lower  linjbs,  evidenced 
by  club-feet  and  trophic  changes.  A  fn'([uent  antl  im]jortant  complication  is 
hydrocephalus. 

Syringomyelocele. — Syringomyelocele   is  differentiated   from  myelomeningo- 


FiG.  339.  —  Myelomeningocele, 
(von  Bergmann,    Bruns,   Mikulicz, 

and  Munil.v.) 
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pt'lc  by  the  fact  tliat  the  tumor,  although  it  looks  like  that  .scon  in  the  latter  con- 
dition, contains  the  spinal  cord  and  its  membranes;  the  cavity  of  the  sac  Ix-ing 
fomieii  by  the  distention  and  protrusion  of  the  cen- 
tral canal  of  the  cord.  This  is  a  verj'  rare  form  and 
is  situated  laterally.  Like  myelocele  it  is  often 
associated  with  ectopia  vesica;,  genital  fissur*',  and 
other  serious  developmental  errors. 

Meningocele. — Meningocele  is  a  tumor  similar 
to  that  known  as  myelomeningocele;  the  difference 
between  these  two  forms  being  that  in  meningocele 
the  membranes  surrounding  the  cord  alone  pro- 
trude, while  the  cord  remains  in  its  normal  posi- 
tion in  the  sj^inal  canal.  (Figs.  341-346.)  The 
cavity  of  the  tumor  is  lined  by  arachnoid  mem- 
brane. This  form  of  tumor  has  a  tendency  toward 
pedunculation,  and  only  in  rare  cases  has  the  a])er- 
ture  of  communication  been  occluded.  As  regards 
the  frcquenc)'  of  meningocele,  it  occurs  in  alxiut 
eight  per  cent  of  all  cases  of  spina  bifida.  It  is 
important  to  distinguish  the  condition  from  my- 
elomeningocele, and.  in  oui-  endeavors  to  make 
the  distinction,  the  following  points  should  be 
remembered: — There  is  usually,  in  myelomenin- 
gocele, a  deficiency  of  large  size  in  the  arches. 

Meningocele  is  never  dimpled  or  furrowed.      The  presence  of  paraly.ses  and 

congenital  deformities  elsewhere  points  toward  myelomeningocele.     The  trans- 

lueency  of  the   tumor  cannot 

be  relied  upon  as  a  di.'^tinguish- 

ing  feature.      Fhially.   myelo 

meningocele  is  most  frequently 

seen  in  the  lower  s])ine. 

Spina     Bifida     Occulta.  — 

Spina  bifida  occulta  is  charac- 
terized  by  the  pi'esence  of  a 

cleft    in   the    vertebral   arches 

without     the     protrusion     of 

membranes  or  nervous  ti.ssue. 

Hypertrichosis,  when  localized 

over  the  lower  spine,  loins,  or 

buttock,    is     sym])tonialic    of 

this  condition.     .\\    times  tiiis 

is    the    only    .-;ympt(im.      The 

condition,    however,    may    be 

associated      with     an;rsthetic 

areas,    elub-feet,     or     trophic 

VOL.  VI.— .'riO 


Fig.  340.— Spina  Bifida  (.Myelo- 
meningocele), showing  cord  and 
nerves  crossing  sac.  (Guy's  Hos- 
pital Mu.seiim.)  (Murphy:  "Neu- 
rological Surgerv,"  in  Surg., 
Cyx..  nnil  Oh.st..  .Xpril.   1007.) 


Fio.  341. — Sacrococcygeal  Tiiiiior  (Teratomal.  with  an 
opening  which  extends  entirely  through  the  sacrum,  and 
communicates  with  the  rectum.  (From  Keen  and  C^oplin, 
in  Surg.,  Gijn.,  andObat.,  Nov.,   1906.) 


466 


AMERICAN   PRACTICE   OF  SURGERY'. 


changes  in  the  Iiavit  cxtrfniitics.  At  times  a  defect  in  tlie  hones  may  be 
felt,  and  again  tliere  are  he^emgeneous  gi-owths  and  eicatrieial  elianges  in  the 
overlying  skin. 

Treatment. — Treatment  of  s])ina  liitida  is  of  two  kinds — oi)erati\'e  and  non- 
operative.     Non-o])erati\'e  treatment  consists  in  protecting  th(>  sac  from  injury; 

in  dressing  antiseptii'aiiy  its  sui'face,  if 
it  is  ulcerated  or  gangrenous;  and  in 
painting  the  surface  with  iodoform  or 
collodion,  in  cases  in  which  the  wall  of 
the  sac  is  thin. 

Under  operative  treatment  there 
should  be  included  tai^ping,  injection, 
and  excision.  Those  cases  in  which  op- 
erative treatment  is  not  resorted  to  are 
very  apt  to  terminate  fatally  in  conse- 
quence of  the  leakage  of  cerebro-s])inal 
fluid  or  of  the  infection  of  the  meninges. 
The  prognosis,  with  operation,  depends 
ujion  the  character  of  the  tumor,  the  age 
of  the  patient,  and  the  kind  of  operation 
employed.  \Miere  the  tumor  is  large- 
sized  and  its  covering  is  thin,  w  here  the 
complication  of  hydrocephalus  exists,  in 
all  cases  of  myelocele,  and  in  most  cases 
)m]ilications,  the  result  of  operative  in- 
In  children  of  a  very  tender 


Fig.  .342. — Diagrammatic  Sclioiiu'  Iiitentlcd 
to  Show  the  Supposed  Relations  of  the  Parts 
in  the  Case  of  Sacrococcygeal  Tumor  Pictured 
in  Fig.  341.  o,  Tumor;  h,  mout'ii  of  sinus, 
communicating  with  tlie  rectum;  c,  anus; 
d,  second  sacral  vertebra:  c,  defect  in  sacrum  ; 
/,  end  of  sacrum ;  (/,  retrorectal  connective 
tissue;  h,  rectum.      (Keen  and  Coplin.) 


of  myelomeningocele  with  paralytic  c( 
terference  is  either  death  or  a  failure  to  effect  a  cur 
age  the  operation  is  accompanied  by  a 
high  mortality  rate  and  it  does  not 
stop  the  advance  of  the  disease;  in 
those  who  are  fi\e  or  more  years  old, 
operation  may,  as  a  rule,  be  safeh' 
done,  as  few  cases  that  are  inoperable 
reach  the  age  of  five  years.  The  ob- 
ject of  operation  is  to  relieve  the  ])a- 
tient  of  an  unsightly  and  annoying 
tumor  which,  owing  to  the  danger  of 
rupture  and  infection,  is  a  constant 
menace  to  his  life. 

Operative  Procedures. — The  injec- 
tion of  iodine  has  for  its  aim  the  pro- 
duction of  adhesive  inflammation.  It 
is  an  operation  which  should  not  ]w 
employed  on  childi'cn  less  tlian  two 
months  old,  nor  where  theiv  is  hydro- 
cephalus or  marasmus.     It  is  accom- 


FiG.  343.— Spina  Bifida.     (Porter,  in  Indiana 
Med.  Jour.,  Januarv.  190S.I 
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l)aiiii'i-l  with  frrcat  daiifier  from  fihot-k,  convulsioji.s,  iuc?iinf;itis,  paralysis,  and  the 
apjx'arancc  of  hydrocephalus. 

Excision. — The  age  of  the  patient  has  much  to  do  witli  the  decision  ttj 
operate.  Statistics  show  that,  when  tiic  cliild  has  been  operated  upon  within 
the  first  few  months  of  life,  the  result  has  been  fatal  in  over  thirty-five  per  cent 

of  the  cases,  while  in  children  five  or 
nioi-e  years  old  the  operation  has  re- 
sulted fatally  in  but  4.7  j)er  cent. 
This  difference  is  due  to  the  fact  that 
children  who  live  to  !»(■  live  years  old 
are  good  subjects  for  operation,  and 
the  inference  .seems  to  be  warranted 
that  it  is  unwise  to  operate  upon 
these  ca.ses  too  eai'ly.  Hanssen,* 
who  examined  the  literature  of  the 
subject,  found  rejiorts  of  one  hundred 
and  fifty  ca.ses  that  had  been  treated 
by  excision,  with  .a  mortality  of 
twenty-se\('n  pei-  cent.  Bayert  re- 
ported fourteen  cases,  and  concluded 
that  surgical  interference  is  admi.s- 
sible  even  in  cases  where  the  filum  terminaleof  the  cord  and  the  surrounding 
nerve  roots  are  attached  to  the  sac-wall.     IIi'  later  reported  three  additional 


Fig.  344. — Meningocele   with    8yringo-myclocele; 
vertical  antero-posterior  section.      (Sutton.) 


•cut 


latieiits    operated  upon 


cases,  and  concluded  that  fiftv-nine 
for  sjjina  bifida  will  die,  and  that  the  opera- 
tion should  not  be  performed  where  there 
is  hydrocephalus,  where  there  is  paralysis, 
and  where  complications  are  expected  in  the 
sac.  HildebrandJ  has  reported  thirteen 
cases,  mostly  myeloceles  and  myelomeningo- 
celes: and  he  exi)res.ses  the  Ijclief  that  cases 
com])licate(l  by  irrejiarable  deformities  and 
severe  jiaralyses  should  not  be  operated  upon. 
SachtlebenS  has  reported  thirty  cases,  of 
which  number  eighteen  were  operated  upon. 
Six  of  the  latter  died  and  twelve  were  lo- 
cally cured.  Three  and  one-half  months 
after  operation  six  of  these  cured  pati(~nts 
died.  In  the  six  remaining  cases,  in  which  a  permanent  cure  ai>peai"s  to  have 
been  secured,  the  local  condition  was  that  of  a  simple  meningocele.  Mayo 
Robsonl[  has  reported  twenty  operations,  with  a  mortality  of  thirty  per  cent. 

*  Il:uis,scn.  .^toclvholin.  IS!).').  Xo.  '.i.  pp.  1-40. 

t  B:iycr.  in  Praff.  meil.  Woch..  1S92.  pp.  17-.il7:  and  in  Zeit.  f.  Ileilk..  Berlin.  l.S!)7.  l.S-405. 

t  Hil.lelirand.  in  Verhdl.  d.  D.  Ge.s.  f.  Chir.,  ISii:^.  p.  01). 

§Sachtleben:    Inavi<:.  Diss..  Breslau,  1903;  Cent.  f.  Chir..  im)4.  p.  Ml. 

II  Robson,  in  Ann.  Surg.,  1895,  p.  22. 


I-'ir,.  S4.5. — Section  ot*  a 
Sliowing  Xerves  Cros-sinp  tin 
t'lopton's  ca-se.) 


Itifi.la 

M   n. 
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lie  advises  operation  in  ail  eases  e\ee|)t   wliere  one  or  more  of  the  following 
conilitions  are  present:    a  large  fissure,  marked  hydrocephalus,  and  paralysis. 

Moore*  reports  seven  cases  with  one 
death.  His  cases,  however,  were  care- 
fully selected.  They  were  eases  in  which 
the  coNcrings  of  the  cord  were  intact  and 
in  which  thei'e  wei-e  either  no  complica- 
tions or  complications  of  a  \'ery  mild 
nature.  Furthei-moi'e.  the  childi'en  upon 
whom  the  opei-ation  was  pci'fnrmed  wci'e 
old  enough  and  well  enough  to  gi\-e 
])romise  of  future  usefulness.  ho\-ettt 
has  reported  twenty-four  case  ■.,  nine  of 
which  died  within  three  weeks  of  the 
operation — a  mortality  amounting  to  37.5 
l)er  cent.  This  result  suggests  the  idea 
that  the  operation  itself,  in  some  in- 
stances, was  the  cause  of  death.  Of 
eleven  patients  operated  upon  by  him  in 
l)rivate  practice,  only  two  died,  which  is 
perhaps  more  nearly  repn-sentative  of 
what  the  result  would  be  in  carefully  se- 
lected cases.  He  believes  that,  in  cases 
which  are  suitable  and  which  are  operated  upon  by  surgeons  used  to  the  work,  the 
mortality  would  be  in  the  neighborhood  of  twenty-five  or  less  per  cent.  He  states, 
further,  that  it  seems  wiser  not 
to  operate  in  the  first  two  or 
three  weeks  of  life ;  but  he  be- 
lieves, on  the  other  hand,  that 
there  is  considerable  danger  in 
allowing  children  to  wait  for 
several  years,  as  advocated  by 
many  surgeons.  He  bases  this 
belief  upon  the  fact  that  so 
many  of  these  children  die 
in  the  finst  year  if  they  are 
not  o|ierated  upon  at  this 
early  period. 

The    points   in   the  opera- 
tion   which     seem     to    be    of 
greatest  importance  arc  as  fol- 
lows:— After  the  tumor  has  been  excised,  the  nervous   tissues  should  be 
turned  as  nearly  as  possible  to  their  ])laces,  and  the  defect  in  the  hone  shouh 


Fig.  346.— Ant 
Bifida.  (Murphv, 
pp.  r,13.) 


or    and    Posterior    Spmnl 
Annals  of  Siirgertj,  10U4, 


KiG.  347. — Case  of  Meningocele.  (von  Bcrginann,  Bnins, 
Mikulicz,  and  Murphy.)  a.  Condition  before  opcratir)ii : 
b,  condition  twelve  weeks  after  operation. 


*  Moore,  in  Surj; 
t  Lovett,  in  \n\ 


Cyu..  Ohst.,  August,  1905. 
lour.  Orth.  Surg.,  October,  1907.  p.  208. 
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well  covcicil.  Tlic  juloplion  of  al;.soii)al)lc'  buried  sutures  and  the  eiiiplcjyiiieiit 
of  modern  aseptie  niethods  have  done  much  to  produce  good  results  in  this  opera- 
tion. The  implantation  of  bone  from  animals,  for  the  purpose  of  filling  the  liony 
defect  ill  the  canal,  has  not  been  successful.  Filling  the  gap  with  transplanted 
iione  from  the  iliac  crest,  from  the  remains  of  the  sacral  arches,  and  from  the 
tuberosities  of  the  posterior  surface  of  the  .sacrum,  as  reconunended  by  Zeneko,* 


:iiS  !ind  349.— Large    Spina    Hinila.      (I'ortci 
ImK.  348  sliows  till-  cimclitiiiu  before  opiTatioi 


Imliani,   Mrdical   Journal.  .lamiary.    1908.) 
anil  I'if;.  34'.l  tl.at  after  tlie  up.ratioii. 


has  been  successful,  but  Bayer  believes  that  muscles  and  fascia  are  sufficient. 
Mikulicz  obtained  good  results  with  neither  muscular  nor  bony  flaps.  Moore 
believes  that  it  is  of  advantage  to  have  a  .simple  techniipie.  lie  advocates  the 
plan  of  operating  with  the  patient  placed  in  the  [irone  position,  with  hips  elevated. 
'l"he  skin  flaps  should  be  made  so  redundant  that  they  can  be  appro.ximated  with- 
out tension.  The  .sic  should  then  be  freely  opened.  When  the  tmnor  is  a  simple 
ineiiiiigocclc,  it  should  be  dissected  free  down  to  the  cleft,  and  then  cut  away, 
only  enough  tissue  being  left  to  make  ample  meningeal  flajjs.  Where  nerve  fila- 
ments are  present  they  should  be  dissected  free  and  should  then  Ix"  returned 
within  the  cleft.  In  cases  where  these  filaments  cannot  be  returned,  they  may  be 
removed  without  harm.  It  is  probable  that  much  time  has  been  wasted  in  the 
(■ITort  to  preserve  fimctionless  nerve  filami-nts.  The  meningeal  openings  should 
be  closed  with  line  cliromicized  catgut.  Flaps  of  muscle  and  fa.scia  should  then 
be  dissected  from  lioth  sides  of  the  cleft  and  brought  together  without  tension. 
*  Zeneko.  St.   Pctersluirf;.    18'.).'). 
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Tlic  iiitcguinciitai'v  flaps  should  he  united  with  sili^.  Lovctt  adds  that  a  tii^ht 
and  efficient  clDsurc  in  tlic  (iiicning  nf  the  canal  is  essential,  as  continuous  Icak- 
a-ic  of  s]iinai  fluid  is  badly  l)onie  in  younji  children.  As  regards  the  aftiT-treat- 
nient,  it  is  iuii)ortant  that  the  dressing  of  the  wound  should  he  watched  very 
closely  and  that  it  should  be  done  as  infretiuently  as  possible,  although  it  is  rarely 
safe  to  leave  the  dressings  in  place  longer  than  two  days  at  a  time.  The  nursing 
of  these  cases  is  of  the  utmost  importance,  special  skill  on  the  part  of  the  nurse 
in  handling  infants  being  very  necessary.     (Figs.  347,  348.  and  349.) 

S])ina  bifida  occulta  demands  no  special  form  of  treatment.  Its  association 
with  spinal  malformations,  with  areas  of  ana'sthesia,  with  club-foot,  and  with 
perforating  ulcers  and  other  trophic  changes,  should  be  borne  in  mind.  If  there 
is  a  tumor,  it  should  be  treated  by  excision. 

Scoliosis. — Scoliosis,  or  rotary  lateral  curvature  of  the  spine,  is  either  an 
habitual  or  a  fixed  deformity,  in  which  the  sjiine  as  a  whole,  or  in  part,  deviates 
to  one  or  the  other  side  of  the  median  line.  An  important  distinction  Uiust  be 
recognized  as  existing  between  the  habitual  deformity  and  the  fixed  deformity. 
In  the  habitual  deformity  the  patient  assumes  an  improper  attitude,  and  the 
acconmiodativc  changes  in  structure  have  not  advanced  sufficiently  to  prevent 
voluntary  or  passive  correction.  In  the  fixed  deformitij.  on  the  othei'  hand,  a 
structural  change  has  alreafly  taken  place  in  the  bones  and  other  ti.ssues,  as 
evidenced  by  the  persistence  of  rotation,  after  the  lateral  deviation  has  been 
overcome. 

Lateral  curvature  of  the  spine  is  a  simple  deformity;  it  is  not  accomjjanied  by 
any  symptoms  of  active  disease.  The  body  is  inclined  to  one  or  the  other  side,  and 
there  is  general  loss  of  symmetry,  even  in  the  earlier  .stages  of  the  affection.  If 
the  inclination  of  the  body  is  toward  the  left,  the  right  arm  will  hang  in  close 
apposition  to  its  lateral  border,  while  on  the  left  side  an  interval  will  api^ear  be- 
tween the  arm  and  the  chest.  A  curvature  in  the  dorsal  region  will  raise  one 
or  the  other  shoulder,  the  scapula  on  the  affected  side  projecting  and  having 
the  distance  between  its  posterior  border  and  the  median  line  increased.  Rotation 
is  shown  by  projection  of  one  side  and  corresponding  flatness  on  the  other. 
The  presence  of  a  lumbar  curve  is  evidenced  by  an  accentuation  of  the  iliac  crest, 
on  the  side  opposite  to  that  of  the  curve.  Changes  appear  on  the  anterior  sur- 
face of  the  body,  such  as  apparent  loss  of  synmietry  and  diminution  in  the  size 
of  the  mamma  on  the  side  opposite  the  curve.  A  general  drop  of  the  Iwtly  and 
a  flattening  of  the  chest  are  seen  as  early  symptoms  of  this  deformity. 

Lateral  curvature  may  be  simply  one  of  the  so-called  static  deformities  which 
result  directly  from  the  pressure  of  superincumbent  weight,  producing  firet 
rotation  and  later  lateral  deviation  of  the  spine. 

Lateral  curvature  may  be  secondary,  depending  uijoii  deformity  elsi'where, 
such  as  torticollis,  either  congenital  or  acquired,  strabismus,  or  the  distortion 
of  one  or  both  of  the  lower  extremities  (for  example,  adduction  of  the  thigh). 
Secondary  lateral  curvature  may  result  from  an  attempt  on  the  part  of  nature  to 
compensate  for  deformities  elsewhere,  as  where  the  lower  extremities  are  of 
unequal  length,  giving  rise  to  tilting  of  the  pelvis;   or  it  may  owe  its  origin  to 
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anterior  i)()lii)iiiyclitis,  wliich  causes  iiie(iiiali(y  in  the  length  of  the  liinljs,  or  to 
unilateral  paralysis  of  the  trunk  muscles,  which  causes  unsymmctrical  expan- 
sion of  the  thorax  and  .so  leads  to  lateral  curvature.  Di.scasc  within  the  thora- 
cic walls  may  also  cau.se  .secondary  lateral  curvature,  as  in  the  ca.sc  of  persistent 
empyema.  In  this  condition  the  lung  is  primarily  compre.s.sed  by  the  effu.sed 
fluid,  and  its  function  is  abolished  by  the  adhesions  which  form  within  the  thoracic 
cavity.  Thus  the  affected  side  of  the  chest  becomes  collapsed,  and  the  unaffected 
lung  is  called  upon  to  do  (l(iui)lc  duty,  wliiili  i-csults  in  I'xpan.sion  of  the  corre- 
sponding side  of  the  chest  and,  secondarily,  in  extreme  lateral  curvature  of  the 
spine,  with  its  convexity  toward  the  active  side.  Other  conditions  inside  the 
thorax,  produced  by  disease  of  the  lungs,  may  result  in  secondary  lateral  curva- 
ture. Direct  injuiy,  as  fracture  of  the  spine,  may  induce  secondary  lateral 
curvature.  Pott's  di.sease  and  sacro-iliac  disease,  with  their  resulting  distor- 
tions, may  induce  slight  permanent  lateral  curvature.  Secondary  lateral  curva- 
ture may  result  from  occupations  that  require  habitual  inclination  of  the  body, 
as  does  the  work  of  stone-cutting.  It  has  been  often  observed  that  lateral  curva- 
ture is  produced,  in  rapidly  growing  children  who  are  affected  with  rickets,  by 
the  manner  of  sitting  which  the  child  a.ssumes,  or  by  the  manner  in  which  it  is 
supported  on  the  mother's  arm.  Finally,  it  may  result  from  the  tilting  of  the 
pelvis  due  to  unilateral  knock-knee  or  to  some  other  rhachitic  distortion  that 
(•au.ses  inecjuality  of  the  lower  extremities. 

Pathology.* — Scoliosis  is  a  deformity,  not  a  disease;  except  when  .secon- 
darily produced,  it  is  not  the  result  of  disea.se.  It  may  be  characterized  as  a 
general  distortion  of  the  spine,  in  which  the  column  as  a  whole  is  bent  and  twisted 
and  in  which  each  component  segment  bears  its  share  of  the  distortion.  The 
individual  vertebra^  at  the  a\)vx  of  each  curve,  show  the  greatest  change.  Where 
the  rotation  and  lateral  de\'iation  are  to  the  right,  the  vertebral  Ixxly  is  some- 
what wedge-shaped,  the  apex  of  the  wetlge  being  directed  backward  and  to  the 
left.  The  lateral  diameter  of  the  body  is  increased,  and  the  superior  and  in- 
ferior margins  at  the  narrow  side  project.  This  distortion  is  accompanied  by 
similar  changes  in  the  articular  proccsises  and  lamina\  On  the  concave  side 
all  i)arts  arc  liroadiiud.  shortened,  and  lessened  in  vertical  diameter.  The  neural 
canal  hecnnics  ()\(ii(l  in  outline,  the  base  being  directed  toward  the  convexity 
of  the  curve.  The  vertcbni'  included  in  the  compensator)'  curvatures  show 
reverse  defonnitiis,  and  the  intermediate  segments  show  transitional  changes 
between  the  two  extivmes.  The  discs  between  the  vertel)r;e  become  wedge- 
shaped  and  atrophied  on  the  shortened  side.  Section  of  these  deformed  verte- 
bra'reveals  an  internal  structure  in  which  adaptive  changes  are  evident, — changes 
which  consist,  in  the  narrowed  parts  of  the  bone,  of  an  increa.'ie  in  compact- 
jie.ss,  while  on  the  opposite  side  they  represent  rarefaction  and  atrophy. 

These  bone  changes  le.-^sen  the  mobility  of  the  spine  to  such  an  extent  that, 

*  The  (l;U;i  oil  which  a.  lar^p  part  of  thi.s  ami  tlie  .succeeding  .section.s  is  liasetl  are  contained 
in  the  following  articles: — R.  W.  Lovett:  Ho.ston  Med.  and  Surg.  Journal.  .lune  Nth.  IIHW; 
Oct.  Hist.  1!H)1;  Marcli  17th.  1904;  Sept.  28th,  liK).');  also  .\in.  Jour,  of  .\natoniy.  vol.  ii..  No.  4. 
p.  4.')7.— Schultliess,  Schaiiz,  and  Lovett:  Verhandl.  d.  Deutsch.  (iesellsch.  f.  orth.  (.'liir..  vol.  iv. 
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at  tlic  |Hiiiits  (if  ^i-rati'st  (list(irti(iii,  there  is  practically  a  state  of  ankylosis. 
The  nuiscles  of  the  hack  undergo  adai)tive  changes,  and  become  relatively  weak. 
Distortion  of  the  trunk  results,  and  this  di.stortion  is  especially  evident  in  the 
changed  shajjc  of  the  thorax.  As  stated  by  AMiitman,  this  may  be  understood 
better  by  regarding  tiie  sternum  as  a  fixed  ])oint.     At  the  apex  of  the  convexity 

of    tile    cur\-e,    tile   ribs   are   (ll'awn 

siiarply  backward:  llieir  angles 
liroji'ct  by  the  side  of  and  iieyond 
the  spinous  processes,  sometimes 
covering  and  concealing  them,  and 
the  latei'al  convexity  of  the  chest 
on  that  side  is  diminished  or  lost. 
On  the  opposite  side,  the  back  is 
broadened  and  fiattened.  The  ef- 
fect of  the  rotation  is  to  diminish 
the  capacity  of  the  chest  on  the 
convex  side,  and  to  increase  it  on 
the  concave  side.  The  ribs  on  the 
convex  sitle  are  elevated,  and  their 
inclination  i.s  increased.  On  the 
<'oncave  side,  the  intercostal  spaces 
are  narrowed,  and  the  inclination 
is  lessened.  The  antero-ijosterior 
diameter  of  the  chest  is  increa.sed 
or  diminished  according  to  the 
change  in  the  antero-posterior 
contour  of  the  spine.  (Figs.  350 
and  'Anl.) 

The  skull  may  show  accom- 
modative changes  similar  to  those 
seen  in  jjersistent  torticollis,  where, 
owing  to  the  pronounced  character 
of  the  curve,  the  hearl  and  neck 
arc  habitually  distorted  in  their  re- 
lation to  the  spine. 

The  iK'lvis,  as  a  rule,  does  not  show  important  changes.  In  some  instances, 
the  oblicjue  diameter  may  be  increased,  and,  if  the  lateral  deviation  of  the  lumbar 
spine  is  extreme,  the  peh-is  may  be  so  tilted  that  the  limb  on  the  elevated  side 
becomes  practically  shorter  than  its  fellow. 

As  to  the  secondary  changes  which  are  brought  about  in  the  viscera  by  these 
distortions,  lack  of  space  will  not  permit  us  to  say  very  much.  The  thoracic 
movements  are  diminished,  and  at  times  suppressed,  so  that  it  is  necessary  for 
respiration  to  be  almost  entirely  diaphragmatic.  One  or  the  other  lung  becomes 
compressed  and  atelectatic,  its  fellow  showing  comjiensatoiy  emjjhysema.  In 
ninety  per  cent  of  cases,  the  heart  is  enlarged,  with  or  without  dilatation  of  its 


lit;.  3.50. —  KNtrcme  Lateral  Deviation  of  tlie  Spine 
witli  Secondary  Deformities  of  Ribs  and  Sternum; 
front  view.  (Museum  specimen  of  tlie  Medical  De- 
partment of  Washington  I'niversity,  St.  Louis,  Mo.) 
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(•a\ity.  The  aorta,  fixed  to  the  spine  ])y  interco.stals  and  fibrous  tissue,  Ix'uds 
with  the  spine  and  curves  its  branches  to  such  a  degree  as  to  obstruct  their 
lumen,  thus  inducing  hypertrophy  of  the  left  ventricle.  The  liver  is  forced  to 
develop  in  a  vertical  rather  than  a  transverse  direction.  Of  less  inipoitance 
are  the  changes  which  take  ])lace 
ill  the  kidneys,  the  stoniarh,  and 
the  intestinal  tract. 

Etioloc;\. — Lateral  curvature 
(if  ('le  spine  is  generally  stated  Id 
be  the  most  conmion  of  defonu- 
itics.  Whitman  reports  that,  in 
a  period  of  fifteen  years,  .3,2.')2 
cases  of  this  nature  were  treated 
at  the  Hospital  for  Ruptured  and 
fripjiled.  in  Xew  York.  Drach- 
mann  found,  among  l.'S,17.j 
school  children  in  Denmark,  3i)8 
cases  of  scoliosis  (1.3  per  cent). 
Schohk'r,  W'erth,  and  C'onii)e 
foiuid  571  cases  among  2,314 
school  children  in  Switzerland 
(24.6  per  cent).  Lateral  curva- 
ture of  the  spine  is  far  more 
common  among  females  than 
among  males.  Of  Whitman's 
3,2o2  cases,  698  were  in  males 
and  2,o54  in  females,  making  the 
relative  ])ercentages  21.5  {ler 
cent  and  78.5  per  cent.  Other 
observers  have  reported  smaller 
groups  of  cases,  in  which  the  dis- 
])roportion  between  females  and 
males  is  somewhat  less,  ^^■hitman  is  of  the  opinion  that  this  une(|ual  ilistribu- 
tion  of  the  deformity  between  the  sexes  is  less  marked  in  eaiiy  childhood,  and 
that  this  may  be  accounted  for  to  some  extent  by  the  differences  in  dress  and  in 
the  manner  of  life.  Of  his  3,252  patients,  1,2!)!),  or3!).!»  per  cent,  were  less  than 
14  years  of  age:  1,576,  or  48.4  per  cent  were  between  14  and  21 :  and  377,  or  11.6 
jier  cent,  were  more  than  21  yeai-s  of  age.  These  statistics  show  simply  the  ages 
(if  the  patients  al  the  lime  when  treatment  was  sought.  Truslow  cites  181 
liaticnts.  (if  which  number  but  44  were  more  than  13  yeai-s  of  age  at  the 
time  when  deformity  was  fii-st  noticed,  although  nearly  fifty  per  cent  were  older 
than  this  when  treatment  was  applied  for. 

.\s  etiological  factoi-s  in  the  causation  of  lateral  curvature,  the  following 
conditions  must  be  taken  into  consideration:  the  erect  posture  of  the  Ixxiy 
and  the  force  of  gravity;    and  the  tendency  produced  by  gra\-ity  to  sinking 


-Rear    View    of    tin- 
l-is.   .-i.il). 
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fnrwai'd  and  to  iiicrcasiiij;-  the  ])()st('ri()r  cuiA-atun'  (if  tlic  spine.     ('(iujjIc  these 
cone  lit  ion.s  with  general  weakne.s.s  from  any  cause,  with  overwork  that  may  in- 
(hice  fatigue  and  may  adil  to  the  difficuhy  of  holding  the  trunk  erect  under  the 
pressure  of  its  sui)erincuml)ent  weight,  and  we  have  a  coml)ination  of  static 
and  physical  conditions  which  would  ijr(>dispose  to  the  development  of  such  a 
curvature  of  tiie  spine.     PreiHsposing  causes  arc  hard  to  discover. 
The  causis  of  lateral  curvature  may  he  divided  into  two  clas.ses: 
(1)  Predisposing  causes,  such  as  general  debility,  laxity  of  ligaments,  consti- 
tutional fliseases, — as,  for  exam])le,  rickets, — variations  in  the  anatomical  struc- 
ture of  the  vertebra',  and  prenatal  influences. 

(2)  Proximate  causes,  such  as  those  which 
are  of  a  local  character  and  which  disturb  the 
e(iui]il)i'inni.  Among  these  are  faulty  atti- 
tudes in  either  the  sitting  or  tiie  standing 
postvu'e,  long-continued  irregular  distribution 
of  body  weight  in  certain  occupations,  accpiired 
deformities  (such  as  those  which  occasion 
ine(|Viality  in  the  lengths  of  limbs),  and  visual 
defects. 

Boehm,*  in  a  recent  article  on  "Tiic  Cause 
of  Habitual  Lateral  Curvature,"  shows  that 
the  developmental  error  of  the  human  body 
wliich  occiu's  in  embryonic  life,  and  has  its 
morjjhological  expression  in  the  .so-called  "nu- 
merical variation"  of  the  spine,  may,  under 
certain  circumstances,  cause  those  idiopathic 
lateral  deformities  of  the  spine  which  manifest 
themselves  in  the  first  half  of  the  second  decade 
of  life,  and  ^\■hich  have  heretofore  been  consid- 
ered affections  due  to  functional,  or  functional- 
osteopathic,  conditions.  In  sixteen  out  of 
twenty  cases  of  so-called  habitual  scoliosis, 
he  found  pathological  types  of  variation  at 
the  primary  seat  of  deformity.  Truslow 
found  that  about  fifteen  per  cent  of  the  cases 
of  scoliosis  presented  one  or  more  causes 
that  favored  the  production  of  lateral  deviation  of  the  spine;  the.se  causes 
partaking  of  the  nature  of  deformities.  In  eighty-five  per  cent  of  the  cases,  no 
direct  cause  could  be  ascertained.     (Figs.  352  and  353.) 

It  has  been  pointed  out  by  many  writers  that  hereditary  infiuence  plays  an 
imjOTrtant  i)art  in  the  etiology  of  scoliosis.  In  the  ordinary  case,  however,  it  is 
difficult  to  establish  the  influence  of  heredity.  Out  of  201  patients  tjucstioned 
with  this  point  in  view,  \A'hitmant  found  only  11  who  gave  a  history  of  having 

*  Boehni,  in  Bost.  Med.  and  Surg.  .lour.,  \ov.  22d,  1906. 
t  Whitman:  "Orthopedic  Surgery,"  .\.  Y.,  1907. 


Fig.  :552.  —  Lumho-sacral  (Caudal) 
\'ariation  antl  Lunibo-sacral  Sroiiosi.s. 
(From  Max  Boelim:  "'I'lie  Cause  of  So- 
called  Habitual  Curvature  of  the 
.Spine,"  in  BnsUm  Mrd.  and  Surg. 
Jnur..   .\ov.  22cl,   moo.) 
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citluT  the  father  or  the  mother  so  affoetod.  In  17  other  instances  it  was  ascer- 
tained that  a  brother  or  a  sister  of  the  patient  was  deformed  in  a  similar  manner. 
Occupation  and  habit  of  posture  are  well-recognized  factors  in  the  jjroduction 
of  defomiity.  The  occupation  of  childhood  is  normally  that  of  attendance  at 
.school.  It  has  been  pointed  out  l)y  numerous  observers  that  a  high  percentage 
of  sciiooi  children  jucsint  lateral  curvature  of  the  spine.  Lovctt,  in  a  recent 
article,  says  thai  twenty-six  per  cent  of  the  school  children  ha\-e  latei-al  curva- 


Tk:.   .5.53.  — Variations  in  tlic  Curvr  of   tlic  Spine  in  .Sc.Iiosis.      (I'mm  Max  Itoehm:    "Tlie  Cause 
of  So-f:illi-(l  Haliitnal  Cnrvatnrf  of  tlic  Sjiine."  in  Iin.-<l,.,i  M,d.  and  Surf/.  J,mr..  Nov.  22a,  im)6.> 
".  \'ariation  in  a  cauilal  direction;  h,  c,  il.  variations  in  a  iTanial  tlircction. 

ture  of  the  spine.  The  persistent  maintenance  of  an  imi)roper  attitude  by  chil- 
dren \\h(-n  sitting  during  school  hours,  and  especially  when  writing,  has  been 
demonstrated  l)y  Kocher,  Staffel,  and  Lorenz.  The  faulty  position  is  causeil 
somewhat  liy  the  method  of  holding  the  writing  i)aper.  (louki  has  recently 
shown  the  imirartance  of  visual  defects  in  the  production  of  this  faulty  attitude 
in  school  children.  .\11  children  who  a.<sume  these  faulty  attitudes  do  not  neces- 
sarily become  scoliotic.  The  longer  a  child  is  ol)ligeil  to  sit  and  write,  the 
([uicker  the  faulty  position  will  develop.  This  is  assumed  as  an  ex])lanation  of 
the  greater  freciuency  of  scoliosis  among  girls  who.  in  the  method  of  their  educa- 
tion, are  obliged  to  do  needlework  and  take  piano  lessons  after  the  long  houi-s  of 
school,  whereas  boys,  after  .school  hours,  engage  in  games  which  are  inclined  to 
strengthen  their  muscles  and  offset  the  vicious  hiHuence  of  the  long  houi-s  of 
sitting  in  the  schoolroom. 
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Clin'ical  Aspkcts  of  Scoliosis. — The  curvature  may  be  mainly  unilateral 
or  C-shapcd,  and  may  he  in  the  lumliar  or  in  the  doi-sal  re^'ion,  or  in  both.  A 
sin,i;le  curve  cf  larjie  extent  is  al\\a\s  oi'sei-iiius  ini])ort,  because  of  the  number  of 

\-ertebr;e  imjilicated.  When  the  chief 
cur\'e  is  louir,  the  resulting  distortion  of 
the  body  is  \-ery  considerable:  as  I''isher 
states,  "the  vertel>i-al  cohnnii.  like  the 
keel  of  a  ship,  is  the  foiuidalion  of  the 
structure  of  tlie  trunk."  .Vccordin.u  to 
statistics  from  various  soui-ces.  about 
three-fourth.s  of  all  \veil-de\-eloped 
double  curves  of  the  spine  are  con\e\ 
to  the  right  in  the  dorsal  and  convex  to 
the  left  in  the  lumbar  region,  and  are 
classified  as ''right  "  or  "left,"  according 
to  the  distortion  of  the  dorsal  region, 
which  is  the  more  noticeable  of  the  two. 
The  dorsal  curve  may  be  either  primary 
or  secondary.  Schulthess  has  tabulated 
890  cases  of  lateral  curvature,  with  the 
results  given  below.  In  141  cases 
examined  by  Truslow,  rotation  was 
more  marked  than  lateral  deviation  in 
.'!()  eases,  and  lateral  deviation  more 
marked  than  rotation  in  118.  In  a 
series  of  201  cases,  he  found  that  lateral 
deviation  was  single  in  39  cases,  double 
in  117  cases,  and  triiile  in  24  cases. 
Whitman  states  that,  of  29.'!  cases,  of 
which  a  very  large  proportion  wei'e  seen 
in  the  early  stage  of  the  ileformity, 
eighty  per  cent  had  inclinations  to  the  left,  and  that  seventy-three  jier  cent  of 
the  more  fully  develoiied  cases  were  of  the  right  dorsal,  left  lumbar  type. 


'^^^ 

^J^^ir-""-^ 

^i^pH^ 

w^m 

f^pl'' 

fJ^FjL 

^  v\jnr^ 

Fk;.  :i.34.  -  SpiTiuu-n  Oljtainr.l  from  a  Casr 
Eijxpyema  Scoliosis;  it  shows  complete  colla} 
of  tlie  left  chest.  (After  Breuss  and  Koli.-ico. 
Joachimsthal's  "  Handbuch,"  Jena,  19();j-l!l(l 


Cases  F'xamixed  by  Schulthess. 

Left. 

Total  scoIiosLs  (.single  curve  affectin;;  llu'  entire  .spine) 173 

Lumbar  scoliosis  (single  curve  limited  to  lumbar  region).  ...  6.3 

Lumbo-dorsal   scoliosis  (single  curve  limited  to  lumbo-dor- 

sal  region) 1  s4 

Complicated  scoliosis: 

(a)  right  dorsal,  left  lumbar 

(6)  left  dorsal,  right  lumbar 58 


Riyhl. 

Tolal 

23 

190 

34 

97 
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Sy.mptoms. — The  first  sj'mptom,  in  the  large  majority  of  cases,  is  the  presence 
of  spinal  deformity.     Pain,  however,  may  precede  the  deformit)';  in  about  one- 
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quarter  of  'I'nislow 's  casi's,  i1  was  proscnt  to  a  greater  or  less  degree.  He  found 
that  the  pain  might  be  simply  the  discoinfort  occasioned  by  fatigue  and  by  a 
dragging  sensation  inferred  to  the  lumbar  region,  or  that  it  might  be  severe  and  of 
neuralgic  type.  In  cases  where  the  deformity  is  extreme,  where  the  ribs  con;o  in 
contact  with  the  iliac  ci-cst,  direct  pressure  may  cau.se  .severe  pain.  Deformities 
of  this  static  nature,  de|iending  a.s  they  do  on  general  weakness,  tend,  by  ham- 
])ering  normal  (le\'eli))imeiit  and  function,  to  produce  a  vicious  circle.  Fre- 
(|uently   there  are  general  symptoms  of  a   neurasthenic   or  hystei-icai   nature. 


Figs.   ■Ar-.r,  ;m.l  li.Vi. -Uoiir  and  Front  Views  of  a  Patient  .\fTi>eto(l  witli  Extreme  Lateral   Di'via- 

tioii  of  tlie  Spine  .liie  to  i;.n|iyeina.      (Fn.lu  .MPison. ) 

which  depcutl  in  part  upon  the  deformity,  and  in  part  on  the  general  debility. 
Truslow  states  that  in  a  large  proportion  of  the  cases  examined  I\v  him,  the  pa- 
tients were  reported  to  have  been  distinctly  less  acti\-e  than  their  comi)ainons, 
not  cuidving  e\ei-ci,-;e  and  iuclinhig  to  sedentary  lives.  i)efore  the  appearance  of 
deformity.  Teschner  states  that  these  individuals  are  often  indifferent,  apa- 
tlii  tic.  and  lazy,  and  that  they  often  show  a  lack  of  co-ordination  and  nm.scular 
control,  as  an  accompaniment  to  deformity.  The  period  of  rapid  growth  and 
instability,  which  appears  at  adolescence,  is  ap.t  to  be  the  time  for  any  latent 
deformity  or  weakness  to  become  exaggerated.  In  cases  where  there  is  extreme 
deformity.  symi>toms  due  to  interference  with  the  rt^si)iratory  ami  circulatory 
apparatus,  or  to  tlisplacements  of  abdominal  organs,  may  be  |)resent. 

DiAi.xnsis.— If  the  distortion  be  at  all  marked,  the  diagnosis  is  easy,  the  only 
jiossible  source  of  error  being  the  lateral  deviations  met  with  in  rapidly  iirogivss- 
ing  vertebral  disease.  In  the  early  stages,  some  difficulty  may  arise.  The 
onset  is  often  so  gratlual  that   care  is  required  not  to  overlook  the  signs  which, 
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thdujili  f^lifjht,  ai'c  (if  sucli  a  nature  that  it  will  he  iiii])(issil)lc  for  "  tlic  fluid  to  out- 

{jrow  them."     Any  slight  alteration  in  the  outlines  of  the  flanks,  any  Battening 

or  prominence  of  the  erector  s]iina',  should  be  regarded  as  a  distinctive  sign,  as 
should  also  slight  prominence  of  (jue  hip  or  scapula, 
with  elevation  of  one  shoulder.  If  the.se  departures 
fiiim  the  nonnal  are  present  when  the  patient  is 
standing  in  a  position  naturally  assumed,  and  if 
they  are  aggravated  when  he  stoops  forward,  it 
may  be  said  that  scoliosis  is  present.  (Figs.  357, 
358,  359,  and  360.) 

Simple  lateral  deviations  mu.st  not  be  confounded 
with  scolio.sis.  They  will  disappear  when  the  sjjine 
is  fiexed,  when  the  horizontal  position  is  assumed, 
and  when  a  voluntary  muscular  effort  is  made. 
Several  stages  are  recognizable : — 
First  Stage. — In  this  stage,  which  is  simjily  that 
(if  \icious  position,  the  symjrtoms  are  slight,  there  is 
little  or  no  curve,  and  the  deformity  disapiiears 
entirely  when  the  patient  is  suspended  or  lies  down, 
or  when  slight  pressure  is 
made  upon  the  promi- 
nence with  the  hand. 

Second  Stage.  —  The 
deformity  is  already  ac- 
centuated: the  torsion  is 

evident,  and  the  curvatures  of  compensation  have  made 

their  appearance.     The  spine,  however,  still  possesses 

some  flexibility,  and  suspension  or  decubitus  will  pi-o- 

duce  a  varying  amount  of  recession  of  the  deformity. 
Third  Simic. — In  this  stage  the  curvature  is  very 

].ronounc('d.     The  displacement  of   the  trunk  from 

the  \ertical  line  is  marked.     Deformities  of  the  chest 

and  displacement  of  the  \'iscera  coexist.     The  spine 

is    I'igid    and    ankyjosed,    and   susivension  does   not 

modify  the  cui-w.     There  is  marked  obli(iuity  of  the 

transverse  axis  of  the  pelvis. 

l^radford  and  Lovett  *  suggest  a  good  means  of 

determining  direct    lateral    flexibility;  it  consists  in 

])lacing  blocks  of  wood,  or  books,  under  one  foot,  until 

the  limit  of  lateral  flexion  is  reached,  as  shown  by  the 

inability  of  the  patient  to  hold  the  elevated  limb  in  the 

extended  position.     This  experiment  is  then  i-epeated 

on  the  opposite  side.     The  range  of  motion  at  the  shouldci-  joint 

stricted,  and  is  almost  always  accompanied  by  round  shouklers. 

♦Bradford  and  Lovett:    ''Ortliopedic  Siirjierj'."  X.  Y..  190.5. 


Fn:.  .■^.57.— Combined  S-scolio- 
sis.  (From  Max  Hoclim:  "Tlie 
Causeof  So-called  Habitvial  Curv- 
ature of  the  Spine,  in  Boston  Med. 
and  Surg.JmiT.,  Nov.  22d,  1906.) 


lie.  :i.JS.  — (■,rvir..-.lorsal 
Scoliosis.  (From  Max  Hmliin: 
"The  Cause  of  So-calk-.l  llal.it- 
ual  Curvature  of  the  Siiine," 
Boston  Med.  and  Siir,/.  Jour., 
Nov.  22d,  inod.  I 
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It  sliould  he  l)i)riic  in  mind  that  cortain  (li^^eas(•s  of  the  vertebra'  |ir(j<liic-e 
scoliosis,  and  especially  that  Pott's  disease  has  for  an  early  sign,  in  some  in- 
stances, the  develo])ment  of  a  lateral  de\'iation,  preceding  kyphotic  deformity. 

In  (irdei-  to  establish  a  diagno.sis  of  .scoliosis, 
the  ((uestion  of  the  origin  of  the  spinal  deviation 
will  have  to  be  well  considered.  The  lower  ex- 
tremities should  be  measured  and  examined. 
The  presence  of  paralysis  should  be  determined. 
The  question  of  numerical  variation  in  the  verte- 
bra' may  be  determined  by  skiagraphy.  Little 
difficulty  will  be  cxpci'ienced  in  discovering  an- 
tecedent empyema  as  a  cause,  as  here  the 
affected  che.-:t  will  show  permanent  signs  of  the 
preceding  disease. 

It  is  of  the  utmost  importance,  in  its  relation 
to  the  subsequent  treatment,  to  determine 
whether  the  scoliosis  be  secondary  to  other  de- 
formities, or  whether  it  be  of  the  type  which  is 
known  as  rotarj-  latcivtl  i-iir\-aturc.  It  is  impor- 
tant, furthermore,  to 
detenniiK'  the  exact 
stage  to  which  the  de- 
formity has  advanced, 
in    order     that    the 


I'lc;.  :i.^)*i,  Lvimljo-.sacrul  Scoliosis. 
(From  .\I;ix  Bochni:  "The  Cause  of 
So-c;»licii  Habitual  C'virvature  of  thv 
.S|)ine,"  linstun  Mid.  and  Sunj. 
Jnm:.  Nov.  22<1.  19UG.1 

proper  measures  may 
l)e  instituted   for  its  correction. 

Pr()(;x()SIS. —  Bradford  and  Lovett  remark: 
"Two  errors  in  ]irogno.sis  are  common.  Fi ret,  that 
the  disease  is  of  the  most  serious  nature;  second,  that 
it  is  a  trivial  affection,  and  will  be  outgrown  by  the 
patient."  Each  of  these  statements  contains  suffi- 
cient truth  to  render  it  misleading.  Lateral  curva- 
ture may  be  .<aid  to  have  a  preliminary  stage,  or  a 
stage  in  wliicii  ])redisposing  factors  are  actix'c. 
lollowing  this  stage,  comes  a  ])eriod  of  progre.'<- 
sion  of  deformity,  and  this,  again,  is  followetl  by 
a  stage  of  arrest  of  deformity.  The  period  of 
growth  has  much  to  do  with  this  progress.  If 
the  deformity  be  in  its  preliminary  stage  when  the 
individual  is  at  an  early  age.  the  ])rognosis  is  more 
serious  than  when  it  makes  its  appearance  during 
adolescence.  Again,  a  single  cur\-e  in  the  spine 
is  more  easily  corrected  than  a  doulile  or  triple  curve,  provided  it  is  not  fixeil. 

If  the  deformity  results  from  a  cause  which  tends  to  ]>roduce  unequal  develoi)- 
nient,-  as,  for  e\ami)le,  empyem;i,  where  tlie  lung  is  irrejwrably  damaged.— the 


lui.  :;iill.  I.\iml)o-aur.-:il  S,  u- 
liosis.  (From  M.ix  ».h-1iih; 
"The  Cause  of  So-calleil  Hol>- 
itual  Curvature  of  the  Spine." 
Htislon  Mid.  and  Siinj.  Jniir., 
Nov.  22<1.  1006.) 
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tendency  to  extreme  (lefi)rinity  is  irresistihle,  i)r()\-iilc(l  tlie  ]iatieii1  is  a  cliiiil.  In 
adult  life  such  a  condition  may  not  result  in  ajipreeiahie  distortion.  W'lien 
the  cause  of  the  lateral  deviation  is  jiaralysis  of  the  muscles  which  hold  tlie  s|iine 
erect,  the  i)rofrnosis  of  severe  deformity  is  evident.  In  the  orilinary  ty])e  of 
lateral  curvature,  such  as  is  seen  in  an  adolescent  girl,  the  jirognosis  must  depend 

largely  upon  the  general  condition  of 
the  patient  and  upon  the  willingness 
and  ability  of  her  parents  to  institute 
the  ])roper  means  in  the  wayoftreat- 
iiirnt.  Jf  she  !)(■  an  individual  who  is 
dependent  u])on  an  occupation  for  her 
li\'ing,  the  character  of  the  occujjalion 
is  of  serious  moment.  If,  at  tlie  time 
\\hen  she  is  brought  for  treatment,  it 
is  (hscovered  that  the  deformity  is 
lixed,  that  rotation  of  the  sj)ine  has 
already  taken  i)lacc,  it  will  be  difficult, 
or  perhaps  impo.s.sible,  to  correct  the 
condition,  even  under  the  most  favor- 
able circumstances.  In  such  a  case, 
the  arrest  of  further  increase  in  the 
deformity  and  the  relief  of  .symjitoms 
constitute  all  that  can  be  obtained,  in 
most  instances,  in  the  way  of  a  cure. 
Such  an  indi\  idual.  as  she  approaches 
the  pei'iod  of  maturity,  and  as  the 
tendency  to  finlhcr  deformity  is  lost, 
will  develop  a  symmetrically  diviijecl 
spine  and  an  increased  amount  of  adi- 
pose tissue,  which  will  serve  to  con- 
ceal the  irregularities  incident  to  her 
sj)inal  distortion.  The  deformity,  how- 
ever, may  increase  in  adult  life,  and  even  in  old  age,  and  jjroduce  symptoms 
of  discomfort  and  actual  pain. 

The  site  of  the  curvature  influences  the  outcome.  Lumbar  curves  are  less 
favorable  for  treatment  than  are  dorso-lumbar  or  dorsal  curves.  Curvatures 
high  up  are  particularly  troublesome,  as  they  are  beyond  the  reach  of  any 
efficient  pressure  exerted  by  apparatus.  Primary  curvature  to  the  left,  in  the 
doi"sal  region,  is  more  lasting  and  more  liable  to  increase  than  are  right-sided 
curA'CS,  unless  the  patient  habitually  u.ses  the  left  hand. 

In  general,  it  may  be  .said  that  lateral  curvature  of  the  s])ine  is  a  condition 
of  sufficient  gravity  to  need  treatment  and  watching  until  arrest  of  the  process 
is  assured.  It  is  far  more  serious  in  a  young  child  than  in  an  older  subject.  The 
presence  of  exti'eme  deformity  produces  weakness,  discomfort,  and  pain.  luu'ly 
deformities  mav  be  corrected,  and  more  ad\'anced  deformities  are  not  entii'clv 


Fig.  361. — Forcible  Correction  .\pparat\is  for 
Fixed  Spinal  Curves.  (From  Wilbelm  Sclmltlicss, 
in  .Toacliimstlial's  "  Ilandliiucli."  Jena,  1905-1907.) 
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hcyoiid  till'  rcacli  df  cm  reel  ion.  An  al^soliitc  cure  implies  not  only  an  early  liiaji- 
nosis  and  tlic  cai']}-  institution  of  ludpcr  treatment,  hut,  in  addition,  continuous 
vigilance  and  exertion. 

Tiu:.vTMEXT. — Scoliosis  is  a  deformity  of  such  complex  ori>::in  and  far-rcachiiit; 
results  that  no  one  line  of  treatment  is  .-ipplicalile  to  all  varieties.  Each  case 
!iiust  lie  judi;ed  on  its  own  merits, 
.uid  the  factors  at  work  recof;nized 
l)efoi-e  atteni])ts  at  alleviation  are 
made.  The  treatment  in  general 
may  he  divided  into  two  classes: 
(])  the  treatment  of  .scoliosis  that 
is  secondary  to  deformity  elsewhere 
(as,  for  instance,  ineipialityof  length 
oflimhsV  Here  the  mechanical 
necessities  for  correction  are  iiuite 
cvidt'ut,  and  are  usually  simi)le  in 
ap])lication  and  efficacious  in  jiro- 
ducing  the  desired  result.  (l2)  Sco- 
liosis that  is  due  to  empyema  calls 
for  treatment  which  needs  to  he  tle- 
scrihed  more  in  detail.  These  scoli- 
oses are  of  the  most  extreme  type, 
and  treatment,  when  the  condition 
is  recognized  at  the  outset,  is  diffi- 
cult for  the  following  reasons.  In 
the  first  place,  the  affected  lung  and 
jileural  cavity  are.  as  a  rule,  ca])al)le 
only  to  a  very  slight  degi'ee  of  per- 
forming tlieii-  pro])ei-  functions.  In 
conseipience.  the  work  of  hreathing 
is  thrown  eiitiivly  on  thi-  unalTected  side.  This  causes  dilatation  of  the  che.st 
and  lung,  .-ind  lends  to  the  pi'oduction  of  increased  spinal  curvature.  Appliances 
or  apparatus  fitted  to  the  trunk,  to  prevent  di.stortion,  will  limit  the  necessary 
respiratory  movements  of  the  already  overhurdened  chest,  and  exercises  designed 
to  strengthen  or  increase  the  flexihility  of  the  spine  also  demand  increa.sed  re- 
s])iratory  elTort,  and  are  followed  by  compensatory  enlargement  of  the  chest 
and  increase  of  sjiinal  deformity.  It  is  well,  therefore,  in  the  treatment  of 
empyema  to  remember  the  possibility  of  scoliosis  as  a  sciiuel,  and  to  employ, 
when  there  is  delayed  expansion  of  the  lungs,  sui-h  methods  as  the  creation  of 
negative  i)ressure  by  vacuiun  bottles  and  the  strengthening  of  the  respiratory 
muscles  by  suitable  exercises. 

The  scoliosis  that  follows  poliomyelitis  anterior,  where  the  nmscles  on  one 
side  of  the  s]iine  are  paralyzed,  can  be  treated  only  liy  the-  employment  of  ap- 
|)liances  which  will  hold  the  spine  en^ct. 

Scoliosis,  or  true  lateral  curvature,  presents  one  of  the  most  difficult  thera- 
v<ii,.  VI.— :n 


Fig.  362.  —  Kxorcisins  .Vpparalus  for  .Scoliosis  Dp- 
sigiieil  bv  WiUicIni  Sclmlthcss.  (.UKuliiiustliars 
■•  llamibuoh,"  .leiia,  19ir)-liMI7.^ 
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pculic  i)ri)hlciiis  whicli  is  cncmuitcrcil  in  sur^HTV.  \\hcii  it  is  poiisiderc(l,  how- 
ovor,  as  stilted  l)y  Lovctt,  that  twenty-five  per  cent  of  the  school  children  are 
affected  with  this  defonnity,  the  treatment  should  not  be  relegated  to  traditional 
exercises  and  irrational  f:\-iiiiiastics,  carried  on  by  persons  who  have  but  an 
imj)erfect  knowledji'e  of  the  subject. 

There  are  two  distinct  types  of  scoliosis:  the  postural  or  functional  typi',  and 
the  structiu-al  or  oi-,i;anic  type.     (1 )  The  postural  type  is  a  faulty  attitude,  or  a 

functional  malposition,  and  is  char- 
acterized by  a  single  curve  of  the 
spine  of  slight  degree — most  fre- 
([uentlya  left  total  curve.  In  this 
class  of  cases  the  malposition  may 
be  eiirrected  by  restoring  to  the 
spina!  coiunm  its  normal  flexibility. 
This  is  best  done  by  exercises  con- 
sisting of  bending  to  one  side,  hang- 
ing, circumduction  of  the  trunk, 
and  similar  simple  jirocediucs  wliieli 
render  the  spina!  coluiiin  fle\ili!e 
in  a!!  dii'ections.  The  "setting-up 
(h-i!!"  of  t!ie  recruits  in  the  I'nited 
States  Army  is  an  excellent  system 
of  exei'cises  for  tliis  class  of  eases. 
(2)  The  structvu'al  or  organic  typo 
of  scoliosis  presents  a  mueli  more 
serious  and  nmch  less  encouraging 
tlu'rapeutie  prolilem  than  does  the 
postural  type.  Here  we  liave  to 
deal  with  a  lateral  deviation  of  t!ie 
spine  wliich  is  accompanied  by  rota- 
tion of  t!ie  vertebra^.  The  spine  is 
stiff  in  t!ie  cur\'ed  portions,  and  the 
vertelH'a'  are  to  a  certain  extent  distorted.  The  treatment  has  to  be  continued 
for  a  long  tim(>,  and  willingness  on  the  part  of  the  parents  of  the  patient,  and  of  the 
patient  herself,  to  comply  with  the  arduous  task  of  effecting  such  organic  changes, 
is  absolutely  neces.sary.  'J"!ie  treatment  falls  under  two  heads:  Measures  that 
have  for  their  oliject  the  loosening  of  the  spine,  and  measures  intended  to  secure 
for  it  an  improved  position. 

(a)  Measures  thai  have  for  their  Object  the  Loosening  of  the  Spine. — To  obtain 
greater  mobility  of  the  vertebral  column,  free  standing  gynuiastics,  such  as 
side  bendings  of  the  spine  and  such  other  exercises  as  are  simple  and  cor- 
rective, should  be  em])loyed.  Gymnastics  given  on  apparatus,  such  as  those 
used  in  Germany,  are  well  suited  to  all  cases  except  the  most  pronounced,  and, 
when  used  for  a  pro])er  ])erio(i  of  time,  they  are  capable  of  producing  most 
excellent  results.     The  aim  which  is  constanth'  kept  in  view  in  these  appara- 


:i.  36.3. — KxtTcisinfi  .Xpjiaratus  for  Scoliosis 
nif.l  by  Williolm  Sc-luiltlicss.  (Joaeliinistlial's 
ri<ll)iirli."  .lc-n:i.  1  iMl.-)-1!M17. ) 
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tus  is  to  increase  the  He\il)ility  nf  the  spine  and  to  strengthen  the  muscles 
of  the  baciv. 

Passive  streteliinfi;  of  the  spine,  with  a  view  to  restorinj^  mobility  and  making 
an  improved  position  possible,  is  seeured  by  hanging  by  the  arms  and  ijy  traetion 
(in  the  head  by  means  of  the  Sayre  sling. 

In  the  more  aggravated  cases  of  structural  lateral  ewrvature  forcible  correc- 
tion is  efficient  and  is  best  applied  in  the  manner  advised  by  Lovett.  He  ])laoes 
the  ])atient  in  the  prone  position, — in  which  position  the  spine  is  in  the  most 
favoraiile  condition  for  side  correction,  as  regards  both  deviation  and  rotation, — 
and  by  an  intelligent  application  of  force  he  corrects  both  of  these  faulty  elements 
at  different  levels.     Then,  after  this  has  been  accomplished,  he  applies  a  plastor- 


ii.;.   H(H.— .\pi)ar:,tus  fur  I'afilitatiiic  tli,'  .Xpplu-ati.m  ol  a   l'la>tiT  .ia.k, 
Lovitt:    "Ortiiopedic  Surgery.") 

of-Paris  jacket.  Such  a  jacket  is  applied  with  the  hope  of  stretching  the  con- 
tracted structure  and  inducing  an  improvement  in  the  curve:  and  one  of  the 
great  advantages  which  it  pos.sesses  is,  that  it  keeps  the  force  constantly  applietl. 
iFigs.  3&4  and  36o.) 

(b)  Measures  intended  to  Secure  for  the  Spine  an  Improved  Position. — Tlie 
intelligent  use  of  gynmastics  is  of  the  greatest  importance  in  renilering  permanent 
the  improvement  in  position  which  has  been  secured  by  forcible  corri'ction  or  by 
correction  through  the  use  of  gynmastics.  These  gymnastics,  which  should  lx» 
modified  according  to  the  characteristics  of  each  indiviilual  case,  con.sist  of  back- 
ward bendings  and  symmetrical  heavy  gymnastics,  as  well  as  of  .self-correcting 
exercises.     In  the  latter  class,  the  patient  lifts  hereelf  into  a  correctetl  posi- 
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tion  and  then  maintains  it  as  Idnji  as  pdssihlc.  'J'licrc  is  alsd  the  so-called  "  ILifIa 
sclf-convctiiin,"  in  winrji  tiic  patient  witli  a  ri.i:lit  dcirsal  curve  places  the  ri.tilit 
hand  on  the  thorax  anil  the  left  hand  on  the  lel't  hip,  and  by  a  side  pivssuiv  presses 
the  riffht  side  of  th(>  thorax  toward  the  left. 

Retention  by  ap])aratus  is  desirable,  in  order  that  a  corrected  position  may 
not  be  lost  initil  the  nniscles  shall  have  acquired  such  strength  that  the  apparatus 
niav  be  dispensed  witli.  i'ronounced  lateral  curvature  should  not  be  tn^ated 
with  c(ii-rectivea]iparatus.  The  most  easily  made  apparatus  is  the  corset,  which  is 
con.^trueted  by  removing-  fi-mn  the  patient  .a  correcting  plaster-of-Paris  jacket 
ami  tliiii  lillinii  thi-  with  plaster  of  Paris.     A  moilel  of  the  patient's  trunk  will 


Fig.  365. — Lateral  Curvature  of  the  Spine      (From  Lovett.)     o,  Before  application  of  a  cornv- 
tive  plaster  jacket;    b,  after  treatment  during  a  perioil  of  two  months. 

thus  be  secured.  Thi.s  may  be  further  corrected  by  cutting  away  the  jilaster  on 
the  convex  side,  and  building  up  the  concave  side,  so  as  to  secure  a  symmetrical 
or  over-corrected  nmdel.  On  this  model,  a  jacket  of  cellidoid,  leather,  or  other 
material,  or  corsets  m.ade  of  cloth  and  ivinforced  l)y  st 
Any  brace  which  will  m.aintain  the  trimk  in  a  correctei 
be  satisfactoi-y. 

A  daily  routini'  should  be  insisted  upon,  in  order  t( 
of  general  health.  The  patient  should  follow  her  exercises  with  periods  of  rest 
in  recumbency,  and  should  be  encouraged  to  undertake  methods  of  distending 
the  chest,  as  iiy  singing.  The  treatment  of  lateral  curvature  involves  many 
special  points,  on  which  there  is  a  i^rofuse  technical  literature. 

Scoliosis  of  Congenital  Origin. — The  scoliosis  which  is  due  to  congenital  errors 
in  the  formation  of  the  >pine  has.  since  the  development  of  the  .r-ray  for  surgical 
purpo.s(\s,  jieen  found  to  be  much  more  freiiuent  than  was  formerly  suiiposeil. 
The  importance  of  the  nMe  played  by  malformation  of  the  vertebral  column  in 


1,  can  ivadily  be  made, 
losition  nia\-  bi'  said  to 


ibt.ain  a  irood  condition 
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the  )ii(iiliictii)n  of  scoliosis  has  been  cniphasizod  by  many  obscn-crs  during  the 
last  ilccaijr.  Bochiii*  has  laid  special  stress  on  the  fact  that  many  cases  of  sco- 
liosis are  of  congenital  origin,  the  curvature  not  af)|)earing  until  de\-elopinent  has 
made  consitlerable  advance.  He  bases  his  conclusions  upon  the  frequency  of 
iiuiiK  rical  variation  in  the  vertebra^.  Bardeent  estimates  that  this  variation  oc- 
curs in  from  fifteen  to  sixteen  per  cent  of  all  spines  and  Boehm  has  foimd,  by 
iailiograi)hic  examination  of  twenty-four  cases  of  habitual  scoliosis,  that  six- 
teen presented  types  of  variation  in  the  vertebrjc  at  the  primary  seat  of  defonnity. 
These  variations  in  the  development  of  the  spinal  column  may  be  clinically 
(li\-idr(|  info  the  following  groui)s:  one  in  which  cervical  ribs  are  present,  a  second 


I-ic.  366.  Tig.  3C7. 

Fig.  366.— foiig.-nital  Scoliosis,  with  long  .lorsal  curve  to  tlu-  left,      (.\llison.) 

Fig.  ,367. — Skiagram  of  Case   Shown   in    Tig.   364.   sliowing  nuiiKrii  al   variation   of  hist    hiinliar 
anil  first  sacral  vertebra',  with  deficiency  of  saero-iliai-  joint.      (.Mlison.! 

in  which  there  are  lumbar  ribs,  a  third  in  which  there  are  extra  luml)ar  verteljne, 
a  fourth  in  which  then'  are  sacralized  vertebra",  and  a  fifth  in  which  certain 
vertebra'  are  lacking.  iLovett.  J)  Variations  are  found  more  fivquently  at  the 
posterior  end  of  the  spinal  column.  (Figs.  .366  and  .367.)  As  to  the  cause, 
1  )\vight  ^  makes  the  following  statement :— " The  cau.se  of  the  original  error  is  yet 
undeteiinincd,  but  there  is  no  rea.son  to  .suppose  that  it  is  a  step  toward  the 
future  or  the  result  of  heredity."  Colville||  examined  ten  hundred  and  fifteen 
iKW-bnrn  childnn  fur  the  puipose  of  ascertaining  the  frequency  of  scoliosis. 
and  he  tnuiid  it  in  hut  (Uie  child.  Ca.ses,  however,  have  been  ivported  in  which 
the  curve  was  evident  at  l)irth,  and  in  these  instances  the  scoliosis  was  usually 

*  Bdchm.  ill  Boston  Med.  and  Surg.  .lour..  Nov.  22d,  1901). 

tBardecn:    •'.Numericil   X'crtchral   Variation   in   the   Hiiinin  Adult  and  Ijnl>r>o.'     .^nat. 
Anz..  Bd.  -2.5,  Jena.  l<lf)4. 

t  Lovett.    "Lateral  Ciirvature  of  Spine  and  Round  ShoiiMer.s."   I1MI7. 
§  Dwight.  in  .Vnat.  .\nz..  Bd.  l.">.  1901. 
llCoIville.  in  Rev.  d'Orth..  I,S9f>~97. 
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associated  with  some  s])inal  abnonuaiity  surli  as  spina  bifida  or  si)iiia  bifida 
occulta. 

^^hcrc  tile  scoliosis  is  due  to  a  coiii;cnitai  defect  of  the  vertelira',  oi"  to  a  varia- 
tion of  the  scajiula',  or  to  a  uiaifi)riiiati(in  of  tiie  thni'ax.  tlie  ]ii'o^nosis.  as  re- 
gards a  cure,  is  bad:  l)ut  it  iiia\-  be  .<tated  that  proper  appliances,  exercises, 
and  careful  watrhiim  will  do  iiiui'h  to  pre\-eiit  these  curves  from  increasing  as 
develo]nuent  proi;resses.  and  will  also  preser\-e  tlie  flexibility  of  the  spinal  colunui. 


V.  TIMOKS    OF   THE   SPIXE    AND   OF   Till':    SPINAL   MARROW 
AND  rrs   .ME.MPRAXES. 

Introductory  Rem.\rks. — Before  the  jiulJication  of  the  paper  liy  Gnwers  and 
Hoi-slcy,  in  1888,  spinal  tumors  were  considered  beyond  surgical  reach.  The 
publication  of  this  paper,  however,  gave  an  impetus  to  the  study  of  this  field  of 
surgeiy,  and  as  a  result  the  character  of  these  tumors  and  the  manner  in  which 
they  may  be  treated  by  surgical  means  are  now  much  better  understond.  Al- 
though Gowers  and  Horsley  are  generally  credited  with  having  done  the  first 
op(>ration  for  the  relief  of  a  new-growth  of  the  spine,  it  is  to  a  French  surgeon, 
Bazy,  that  the  honor  is  really  due,  notwithstanding  the  fact  that  he  did  not  re- 
jjort  his  case  until  several  years  after  the  two  distinguished  English  surgeons  had 
published  an  account  of  theirs. 

Through  the  laboi-s  of  many  surgeons  and  neurologists  during  the  last  two 
decades,  the  knowledge  of  the.se  conditions  of  the  spine  has  been  brought  to  a 
point  where  it  is  possible  to  recognize  them  clinically,  to  locate  definitely  the 
level  of  the  spine  involved,  and  to  employ  siu'gery  as  a  means  for  their  relief.  In 
order  that  these  cases  may  be  properly  undei-stood  from  a  clinical  standpoint, 
— i.e.,  in  order  that  the  portion  of  the  cord  imj^ingcd  upon  or  destroyed  may  be 
located, — a  thorough  knowledge  of  the  topographical  anatomy  of  the  spinal  cord, 
with  special  reference  to  each  segment  and  its  peripheral  distribution,  is  necessary. 
In  a  to])ograijhical  way  the  spinal  cord  presents  merely  the  problem  of  what 
is  called  level  diagnosis.  A  short  study  of  the  table  of  cord  levels  in  any  text- 
book will  show,  within  two  or  three  spinal  segments,  just  where  a  lesion  jirobably 
is.  (See  Vol.  I.,  page  543  et  seq.)  The  diagnosis  of  the  lesion  itself,  whether  it 
is  located  in  the  cord  or  not,  is  a  much  more  difficult  jiroblem.  Cu.-^hing  [Johns 
Hopkins  Bulletin)  thinks  that  there  are  no  clinical  puzzles  more  interesting  to  dis- 
entangle, none  more  confusing  when  left  in  a  snarl,  than  those  connected  with 
the  segmental  localization  of  cord  lesions — the  determination,  from  the  dis- 
turbances of  function,  as  to  the  transverse  extent  of  the  lesion;  a  decision  as 
to  the  recoverability  of  the  injured  tract:  and  a  knowledge  of  just  where  the 
intact  arches  of  the  sjiinal  \-ertebra'  must  be  entered  in  order  to  expo.se  the  focus 
of  disease. 

A  study  (if  the  literature  of  this  subject,  which  is  voluminous,  impresses  one 
with  the  fact  that  many  inaccuracies  are  being  transmitted  from  one  author 
to  another  and  that  no  svstem  is  being  followed  in  the  classification  of  these 
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tuinijis.  The  author  i.s  iiidebteii  to  Krau.s.s,  of  Huftahj.  X.  Y.,  f(ji-  a  collection  and 
tabulation  of  ninety-fivo  cases,  to  which  he  niaj-  add.  from  his  own  experience, 
four  cases,  niakinj;  a  total  of  ninety-nine  cases  operated  upon.  This  collection 
omits  all  cases  antedatinj^;  the  Horsley-Gowers  case,  and  all  ca.'^es  of  Pott's  di.sease 
in  which  sub.sequcntly  there  is  developed  a  tumor  of  a  tuljerculous  nature. 

Cl.\ssihcatiox. — Tumoi-s  affectinji  the  spine,  the  spinal  cord  and  its  mem- 
l)ranes.  or  an}^  combination  of  these 
structures,  may  be  divided  under  the 
followini^  heads:  (1)  \'ertcbral:  (2)  ex- 
tradural: (3)  intradural:  and  (4)  in- 
tramedullary. 

The  character  of  the  new-jrrowth 
may  be  cither  malignant  or  benign:  it 
ma}'  be  primar}'  or  may  result  second- 
arily from  a  similar  gro^Aih  situated  else- 
where in  the  organism.  The  .secondary 
involvement  may  be  by  metastasis  or 
by  direct  extension.  Schlesinger.  in 
thirty-five  thousand  autopsies  in  the 
Pathological  In.stitute  at  Menna,  found 
one  hundred  and  seven  cases  of  spinal 
tumors,  the  malignant  variety  being  ten 
times  as  conmion  as  the  benign.  liarte 
says:  "The  vast  majority  of  tumors  of 
the  spine  are  carcinomata  that  have 
either  extended  from  neighboring  organs 
or  have  develoijed  as  meta-static 
growths."  On  the  other  hand,  Krause 
states  that  sarcomata  are  the  most  fre- 
quent, being  present  in  six  of  the  twelve 
cases  rejjorted  in  his  series.  Aside  from  the.se  malignant  forms  of  new-growth, 
the  various  forms  of  benign  tumoi-s,  as  well  as  ])arasitic  cysts,  are  found  in- 
volving the  spinal  column  and  cord. 

(1)  Vertebral  Tumors. — Tumoi-s  alTecting  the  body  or  the  arch  of  a  vertebra 
may  be  carcinoma,  sarcoma,  osteosarcoma,  osteoma  (exostosis),  echinococcus, 
ni\(iiiiua.  anil  enchondroma.  Of  thc-^e.  the  most  frequently  observed  is  car- 
cinoma, wliich  invadesthe  bodies  of  one  or  more  vertebra- anil  produces  gibbosity 
with  obvious  deformity  of  the  sjiinal  colunm.  According  to  Fowl(>r,  these  malig- 
nant tumors  occur  with  greater  frequency  in  the  lumbar  and  cen-ical  regions 
than  in  the  dorsal,  the  bodies  of  the  vertebi-.e  are  attacked,  and  the  gmwth  gener- 
ally progresses  rapidly.  This  occurs  more  fre<iuently  in  females  than  in  niak>s  and 
is  secondary  as  a  rule  to  malignant  disea.se  of  the  breast  or  uterus.  Dm'ct  ox- 
tension  may  occur  from  a  focus  locateii  in  the  stomach  or  irsophagus  or  in  the 
prevertebral  lymph  nodes.  According  to  Bland-Sutton  there  is  an  aspect  of 
this  secondarv  form  of  malignant  disease  which  is  of  interest.     When  a  carcinoma 


Fig.  368. — Malignant  Disease  of  Vertebral 
Body,  Followed  by  Settling  of  Spinal  Column. 
(From  Hland  Sutton:  ."Tumors,  Innocent  and 
Malignant.") 
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or  sarcoma  ajjpcars  in  tlie  buily  of  a  v('rtcl)ra,  e^pt'cially  one  of  those  of  the  knn- 
bar  set,  the  superineumbent  weight  will  gradually  efface  the  affected  vertebra 
until  finally  two  intervertebral  discs  come  into  ajijiosition.  (Fig.  368.)  Ouinon 
cites  a  case  wiicn-  tlii'  individual,  who  was  tlius  affected,  lo.st,  as  a  result  of  this 
change,  9  cm.  in  height  within  eight  months.  Bliss  re]5orts  a  case  (Jour.  Xen. 
and  Ment.  Dis.,  Sept.,  190.'))  of  round-celled  sarcoma  of  the  spinal  column  in 
which  it  was  found,  at  a\itoi)sy,  that  several  vertcl)ni'  in  the  dorsal  region  had 
become  disintegrated,  and  that  in  conseciuence  the  soimd  vertebra'  had  come 
closer  together  (Fig.  368),  overlapping  in  ]>laces.  and  had  produced  an  angularity 


Fig.  369.— Extradural  Tumor  of  the  Spinal  Cord.      (From   Bland-Sutton: 
and  MaliRnant.") 


''runior.s,   Tnnocont 


in  the  cord.  The  pain  which  is  set  up  by  this  ''settling"'  may  be  severe.  The 
writer  has  noted  its  occurrence  in  the  cervical,  as  well  as  in  the  huiibar,  portions 
of  the  spinal  column. 

(2)  Extradural  Tumors. — These  tumors  arise  from  the  external  surface  of  th<> 
dura,  from  the  peiiosteum  of  the  inner  surface  of  the  vertebral  column,  or  from 
the  extradural  adipose  tissue.  (Figs.  369  and  370.)  They  may  be  carcinoma, 
.sarcoma,  lipoma,  fibroma,  angioma,  lymphangioma,  or  endothelioma.  The  non- 
malignant  growths  of  this  list  jirodnce  a  degree  of  j)ressure  u])on  the  cord  which 
varies  directly  witii  the  size  attained.  The  malignant  varieties  produce  chai'ac- 
teristic  destruction  of  the  cord  and  its  envelope  Ijy  direct  extension.  In  addi- 
tion to  these  new-growths  we  have  the  simple  and  parasitic  cysts,  which  may 
arise  from  the  bone  of  the  spinal  colunm  and,  by  pressure  upon  the  cord,  may 
produce  the  same  symptoms  as  do  the  growths  that  actually  spring  from  the  cord. 
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(3)  Intradural  Tumor-s. — These  tumors  arise  fi-Diii  the  internal  surface  of  the 
dura,  from  the  arachnoid,  frnni  the  hf^amentum  denticulatum,  and  from  the  pia. 
'i"hev  include  sarcoma,  psunuiioma,  neuroma,  fibroma,  neurofiijroma,  glioma, 
and  filiosarcoma.  Horsley  reports  a  case  in  which  he  operated  for  well-marked 
paraplegia  and  discovered  a  mass  of  tissue  which  was  determined  to  be  thyroid- 
"land  tissue,  the  patient  having  a  goitre.  Fowler  states  that  lipoma  of  large 
size  occasionally  sjirings  from  the  subdural 
adipose  tissue  and  may  be  mi.staken  for  spina 
bifida. 

(4)  Intranu'didlanj  Tumors. — The  consid- 
eration of  intramedullar)'  tumors  belongs 
principally  to  the  neurologist,  as  they  are  not 
as  a  rule  amenai)le  to  surgical  treatment. 
Tlie\'  develop  in  the  cord  proper  and  are  the 
most  frequent  of  cord  tumors.  They  may  he 
gliomata  and  may  not  present  the  symptom- 
complex  of  a  tumor  of  the  con!  Init  rath{>r 
that  of  syringomyelia.  Tiiey  may  have  their 
origin  primaril}'  in  the  nerxc  mots,  but  are 
generally  secondary  to  growths  elstnvhere. 
A  pure  sarcoma,  fibrosarcoma,  or  myxosar- 
coma may  arise  either  ])riiiiarily  ni-  second- 
arily in  the  suhstance  of  the  coid. 

Rel.\tive  Frequency  of  the  Different 

\  ARIETIES  OF   Tu.MORS   OF   THE  Sl'IXAL  CoKD. 

— From  a  .study  of  the  different  collections 
of  cases,  it  is  found  that  the  sarcoma  is  i)y 
far  the  most  common  tumor  affecting  the 
spinal  cord.  It  was  present  in  forty-live  ]ier 
cent  (if  Hruns'  cases,  in  forty-twn  per  cent  of 
Putnam's  series,  and  in  L'U.4  percent  <>i  the 
cases  reported  by  Lloyd.  The  nmst  fre- 
quently affected  portion  of  the  spine  seems 
to  be  the  thoracic,  while  the  cervical  is  t In- 
least  often  involved.  The  location  of  the 
tumor  is  most  freciueiitly  extradui-al;  it  is 
only  ill  rare  instances  that  the  growth  is  loc: 
extradural  tumors  collected  by  K'rau.<s  live  wer 
teen  in  the  doi-sal  region,  and  two  in  tli 
tumors  one  was  in  the  cervical  ai 
five  tumors  of  the  caiula  equina.  ;i 
Pathology. — The  neoi)lasnis  whi 
be  divided,  as  is  indicated  above,  into  tumors  of  the  spinal  marrow  itself  aiul 
tumors  of  the  membranes  which  surround  the  spinal  marrow,  (^f  the  tumoi-s  of 
the  membranes,  there  are  two  types— the  extradural  and  thi'  intradural,  named 


Fic.  ;i7l I.— Sarcoma  i)f  llir  Spinal  Cord 
anil  \frtebral  t'olunui,  RcsuItinR  in  Sot- 
tlinK  of  the  Vcrti-bra-.      (Dr.  Bli.s.s'  raso.) 

•d    ill    the  medulla.     Of  the 

in   the  cervical  region,  thir- 

luinliar  region.     Of   intrametiullary 

two  in  the  doi-sal  region.     There  were 

of  this  number  four  were  intradiinil. 

develo])  within  the  spinal  column  may 
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accordiiif!;  to  their  scat.  The  tuninr.-;  (if  the  spinal  luarrdw  itself  arc,  according 
to  Schlosingcr,  the  most  infreiiuent.  Tlic  liiinors  of  the  ineinhraiies  are  the 
most  important  clinically,  and  of  these  the  intradural  are  the  most  frequent. 
Horslej'  discovered  among  fifty-eight  cases  tiiat  thirty-eight  were  intradural 
and  twenty  extradural  in  their  situation. 

The  hi.stology  of  spinal  tumors  needs  liut  a  word.  In  liieir  structure  these 
tumors  do  not  differ  from  like  tumors  situated  in  other  parts  of  tlie  l)ody.  They 
are  tough  in  their  consistency,  harder  than  the  marrow,  except  in  the  case 
of  diffuse  extradural  sarcoma,  which  may  lie  soft  and  full  of  blood. 

The  size  and  shape  of  these  tumors  are  matters  of  the  gre;itest  importance. 
The  shape  frequently  conforms  to  the  space  in  which  they  develo]),  which  is 
narrow  and  offers  more  room  for  enlargement  in  length  than  in  breadth.  In- 
tradural tvimors  are  therefore  gencrall}^  small,  hardly  e^•er  larger  than  a  ])igeon's 
egg.  Growing  lengthwise  from  what  is  at  first  a  spherical  shap{\  they  become 
irregularly  cylindrical  and  generally  lie  at  one  side,  or  to  the  back  and  at  one 
side,  rarely  directly  behind,  and  most  rarely  in  front.  Tliere  are  also,  in  the 
intradural  region,  tumors  which  are  long,  string-like,  and  very  slender,  as  noted 
by  ()|)]ienheim,  Stertz,  and  others.  When  a  tumor  growing  W'ithin  the  spinal 
canal  breaks  through  the  membrane  and  grows  outwardly,  w'hich  is  a  very  rare 
occurrence,  it  finds  j-ooni  to  enlarge  and  grow  naturallj'  as  do  tumors  situated 
elsewhere.  Tiunors  of  th{>  cauda  equina,  however,  have  room  to  grow  to  a  con- 
siderable size  without  destroying  the  spine,  and  in  this  region  the  most  varied 
and  most  malignant  tumors  are  found.  Tumors  of  the  meml)ran(>s  of  the  spinal 
marrow  possess  the  power  to  grow  in  three  directions:  first,  they  may  in\-ade  the 
nerve  roots,  then  the  marrow,  and  lastly  the  bones.  The  bone  lesions  are  generally 
not  more  than  a  slight  erosion  of  the  inner  sinface  of  the  spinal  canal,  or  there 
maybe  only  slight  changes  in  the  periosteum  where  the  tumor  directly  touches  the 
bones.  Atrophy  of  the  bone,  however,  may  result,  and  there  may  be  acute  an- 
gulation of  the  spinal  cohmm.  Extradural  tumors  that  are  flat  and  that  spread 
out  over  a  considerable  area  may,  during  their  whole  existence,  cause  spinal  root 
symptoms  only.  In  some  cases,  however,  they  affect  the  marrow  only  after  they 
attain  a  certain  thickness.  The  sequence  of  symptoms  resulting  from  a  typical, 
circumscribed,  round  or  cylindrical  tumor  within  the  dura  is  the  following: 
first,  those  symptoms  whieli  are  produced  by  a  lesion  of  the  roots,  and  then  those 
which  are  due  to  encroachment  upon  the  marrow.  The  symptoms  of  an  intra- 
dural tumor  ;ire  therefore  distinguishable  from  those  of  an  extradural  gro\rth 
only  so  long  as  the  latter  does  not  injure  the  marrow. 

Generally  speaking,  the  changes  which  take  place  in  the  sjiinal  marrow 
when  it  is  compressed  by  a  tumor  are  identical  with  those  which  occur  in  the 
brain  under  like  circumstances.  In  many  cases  in  which  the  prognosis  is  favor- 
able, the  spinal  marrow  is  simply  compressed  into  a  smaller  space,  and  it  loses  its 
conductivity  only  during  this  compression  and  only  on  the  side  on  which  the  tumor 
lies.  In  these  cases  the  marrow  remains  anatomically  in  fair  condition  antl  does 
not  lose  its  capacit}'  for  regeneration.  Such  a  compression,  however,  cannot 
last  for  any  great  length  of  time  without  destroving  the  textvu'e  of  the  marrow, 
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uiul  thus  rciidcriiiji  a  return  nf  function  impossible;  and  yet  the  loss  f)f  coiiduc- 
ti\ity  during  a  period  of  many  montiis  does  not  justify  the  conclusion  that  the 
case  is  incurable,  so  far,  at  least,  as  the  re-ostablishnient  of  function  is  concerned. 
In  certain  cases  the  tumor  does  not  merely  cause  a  compression  but  produces  a 
dcfrree  of  softening  of  the  spinal  marrow  wliich  may  leail  to  its  total  destruction. 
This  softening,  however,  may  be  only  partial  and  is  usually  most  jjronounced 
in  the  centie  of  the  marrow:  the  condition  being  similar  to  what  is  ob.served  in 
the  brain,  where  a  collateral  (edema  may  exist  for  a  long  time  without  entirely 
destroying  the  nerve  structures. 

Tumors  of  the  marrow  itself — i.e.,  intramedullary  tumors — are  generally 
.single  and  are  not  large.  They  occasionally  expand  a  good  deal  in  the  direction 
of  their  length.  The  gliomata  sometimes  enlarge  transversely,  producing  tran.s- 
verse  myelitis;  more  frequently.  howi\-ei-.  they  develo])  at  the  periphery  and 
cause  one-sidtd  root  symptoms. 

Etiology. — The  origin  of  these  tiunors  of  the  spine  is  often  attrilmted  by 
the  patient  to  exposure  to  cold  and  sometimes  to  injiu'ies.  .\s  has  already  been 
indicated,  spinal  tumors  are  frequently  secondary  to  tumor  growths  el.sewhere, 
the  new  invasion  having  taken  place  either  by  metastasis  or  by  direct  extension. 
Certain  tumors,  such  as  the  lipoma  and  the  dermoid,  are  presumably  of  eon- 
genital  origin.  The  imjiortance  placed  on  injury  as  a  causative  factor  is  illu.s- 
trated  in  the  following  case,  which  was  reported  by  Putnam  and  Elliott 
{.Initr.  Xcrv.  and  Ment.  Dis.,  Nov..  190:?):— 

The  jjatient,  2.'5  years  of  a;:e,  icceived  a  sudden  twist  of  the  neck  while 
falling  from  a  ladder.  He  walked  a  quarter  of  a  niiie  after  the  injury  and  suf- 
fered for  two  weeks  from  i)ain  in  the  neck.  No  other  symptoms  followed. 
Six  weeks  later,  his  neck  was  slightly  injured  again  and  became  actively  trouble- 
some. In  April,  1S07,  he  was  forced  to  give  uj)  work  on  account  of  severe  pain  in 
the  neck.  The  month  following  he  fell,  perhaps  because  symptoms  were  coming 
on,  and  again  painfully  jarred  his  neck.  From  this  time  he  was  unable  to  run, 
though,  for  several  months,  he  was  still  alile  to  walk.  The  eviilence  up  to  this  jioint 
makes  it  dear  that  the  original  injury  was  the  primary  factor  in  setting  up  the 
subsequent  morbid  process,  and  this  seems  more  probable  as  he  was  never  able  to 
turn  his  head  freely  after  the  first  accident,  and  le.ss  well  to  the  left  than  to  the  right. 
Progressive  symptoms  developed  and  he  was  operated  upon,  a  small  giant-cell 
sarcoma  being  removed  from  the  posterior  surface  of  the  axis,  which  tumor  in- 
volved the  dura  and  perhaps  the  cord  it.self. 

Tn  the  ninet^'-nine  cases  to  which  the  author  has  access,  thirteen  showed 
ii  more  or  less  definite  history  of  traumatism.  It  is  imjio.s.-iible  to  say.  however, 
what  role  traumatism  plays  as  a  causati\('  factor  in  these  cast's. 

Symptoms.— The  .symptom  which  occui)ies  the  most  important  jilace  in  the 
patient's  mind  is  pain,  which  may  be  very  severe  or  may  simply  be  of  a  <lull  and 
heavy  character;  it  may  be  intermittent  or  continuous;  it  may  lx>  localized 
or  may  extend  about  the  trunk  like  a  b(>lt ;  it  may  come  on  very  grailually 
or  it«  onset  mav  be  sudden.     Pressure  upon  the  spine  at  the  .•<eat  of  the  trouble 
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may  elicit  pain,  and  wlii-n  tliis  result  is  oijtuiiud  it  is  regarded  liy  some  authors 
as  being  a  most  important  localizing  symptom.  In  the  reports  of  ninety-nine 
eases  it  Avas  found  that  i)ain  and  tenderness  along  the  spine  were  present  in 
thii'ty-nne.  not  present  in  fifteen,  and  not  mentioned  in  the  rest.  The  ahsenee  of 
pain  and  tenderness  along  the  spine  means  nothing,  but  its  presence  means 
the  involvement  of  the  underlying  cord,  its  posterior  roots,  or  its  membranes. 
This  tenderness  and  i)ain  may  be  localized  on  either  the  right  or  the  left  side  of 
the  sj)inous  jjrocesses,  or  directly  over  them.  Sometimes  deep  pressure  is  neces- 
sary to  elicit  this  pain,  while  in  other  cases  a  light  superficial  touch  or  gentle 
percussion  will  cause  it.  The  excruciating  pain  e.xcited  by  unusual  movements  of 
the  body  or  trunk  is  characteristic;  but  this  sort  of  pain  is  common  to  other  con- 
ditions, such  as  aneurism  of  the  thoracic  or  the  abdominal  aorta.  "Woolsey  says 
that  slight  pain  across  the  shoulders  and  neck,  produced  by  jolting,  is  an  early 
symjitom.*  Pain,  however,  is  sometimes  entirely  absent,  as  appears  from  the 
foliowing  report  of  a  case: — 

Sturnsburgt  reports  an  interesting  case  of  spinal-cord  tumor  in  a  man  48 
years  old.  During  the  whole  course  of  the  disea.se  there  was  never  any  pain  or 
am^  .suggestion  of  an  irritative  lesion.  The  legs  showed  a  spastic  paresis  with  all 
the  signs  that  usually  aecompanj'  such  a  condition — Babinski  phenomenon,  clonus, 
etc.  Sensation  was  from  the  beginning  much  involved,  so  that  the  localization  of 
the  tumor  was  made  possible  bj'  this  alone.  The  tumor  was  localized  at  the  tenth 
dorsal  segment,  and  it  was  found  at  that  place  and  removed  without  difficulty. 
The  author  draws  the  following  conclusions  from  this  experience:  In  the  presence 
of  sj-mptoms  which  point  to  the  existence  of  a  pathological  process  in  the  spinal 
cord, — symptoms  furthermore  which  .seem  to  indicate  that  the  original  location 
of  the  lesion  does  not  alter  but  that  the  lesion  itself  continues  to  grow, — we  are 
justified  in  suspecting  an  extramedullary  growth,  and  in  advocating  its  surgical 
removal  even  if  during  the  whole  course  of  the  disease  neither  pain  nor  in-itative 
symptoms  are  present. 

Aside  from  pain  there  are  weakness  of  tlie  extremities,  disturbance  of  co- 
ordination, girdle  sensations,  respiratory  difficulty,  sphincter  disturbances, 
disturbances  of  the  temperature  sense  and  the  sense  of  touch,  tremors,  and  sen- 
sory distvu-bances  which  indicate  at  what  levels  in  the  spinal  canal  the  patho- 
logical process  is  active. 

Spinal  Localization. — Through  the  labors  and  investigations  of  Ivocher, 
^^'ichmann,  JIcKenzie,  Sherrington,  Sieffer,  Reed,  Head,  Oppenheim.  Thorn- 
burn,  Starr,  and  others,  the  knowledge  of  the  segmental  distribution  of  the  pos- 
terior sjjinal  nerves  has  been  advanced  to  such  a  point  that  a  reasonably  accurate 
boundary  or  zone  is  recognized  for  the  peripheral  nerve  distribution.  For  in- 
stance, the  third,  fourth,  and  fifth  cervical  segments  give  origin  to  the  [ihrcnic 
nerve;  at  the  fifth,  sixth,  and  .seventh  cervical  segments  the  posterior  thoracic 
nerve  comes  off;  the  seventh  and  eighth  cer\-ical  and  the  first  doi-sal  segments 

♦Presby.  Hosp.  Rep.,  Jan.,  1904,  vol.  vi. 
fDeut.  Zeit.  f.  Nervenhkd.,  Bd.  32,  Heft  2  and  3. 
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<;ivc  origin  to  the  dilator  pupilla-;  and  the  nervous  supply  of  the  uniljilicus  p-rob- 
iilily  ori-iinates  at  the  tenth  thoracic  segment.  In  like  manner  the  reHexes  of 
tlic  l>lad(ler  and  rectum,  of  the  knee  jerk,  etc.,  will  doui)tIe.ss  in  time  be  utilized 
ill  ditcrniinini;  the  .seats  of  certain  lesions  in  the  spinal  cord.  For  clinical  pur- 
poses the  sensory  localization  is  much  more  accurately  determined  than  the 
motor  localization.     (See  also  \'ol.  I.,  page  543.) 

According  to  Sherrington  the  area  of  skin  belonging  to  each  central  spinal 
nerve  root  overlaps  the  skin  areas — one  in  front  and  one  behind — of  the  neigh- 
Ixjring  spinal  nerve  roots;  and  these  two  overlaps  are  temied  i-espectively  the 
anterior  overlap  and  the  posterior  overlap  of  the  sensory  root  field  or  area.  Harte 
says  that  the  science  of  spinal  localization  has  now  reached  such  a  degree  of  ac- 
curacy that  it  is  a  comparatively  easy  matter  to  determine,  l)y  the  localizing 
symptoms,  the  exact  portion  of  the  cord  invoKiil.  In  practice,  however,  the 
correctness  of  this  .statement  is  not  entirely  borne  out  by  the  facts:  for,  in  cer- 
tain ca.-^es.  an  operation  is  performetl  and  no  tumor  is  found  at  the  spot  where, 
according  to  the  symptoms,  it  .should  exist,  while,  at  a  subsequent  i)0.st-mortem 
examination,  it  is  discovered  that  the  growth  is  located  at  a  jwint  some  dis- 
tance aijove  the  upper  limit  of  the  operation.  It  may  be  that  this  confusion 
arises  from  the  overlapping  of  the  sensory  fields;  and  it  may  also  be  due  to  the 
fact  that  there  is  no  known  method  by  which  the  extent  of  a  lesion  or  its  lines 
of  grealrst  |iressure  can  be  accurately  dclermincd.  All  authorities  agree  that  a 
thorough  knowledge  of  the  topogra])hical  anatomy  of  the  spinal  cord  is  nece.s.<:ary 
for  the  proper  recognition  and  localization  of  a  s|)inal  tumor.  It  is  necessary 
also  to  have  a  thorough  knowledge  of  the  functions  of  the  brain.  Acconling 
to  Cushing,  it  is  especially  the  small  and  removai)le  spinal  tumoi-s  which  ))ut 
one's  knowledge  of  localization  to  the  test.  Fortunately,  the  iirimary  growths 
are  usually  of  a  benign  nature  and  sijring  from  the  meninges;  they  are  su.scei)t- 
ible  of  being  enucleated,  and,  if  removed  early,  allow  of  complete  restoration  of 
function  to  the  cord.  These  meningeal  tumoi-s  are  by  no  means  rare,  and  the 
fact  that  a  larger  mimber  have  not  been  recorded  is  due  possil)ly  to  mi.<taken 
diagnoses,  .\ccording  to  the  same  authority,  explorations  have  i)een  lamentably 
rare  and  localization  has  too  often  been  incorrectly  made.  .V  .•single  visit  to  the 
laboratory  of  the  (Jueen's  .Square  Hospital,  London,  and  a  view  of  the  tumois 
of  this  nature  which  are  there  preserved,  enable  one  to  realize  how  frecpiently  in 
other  parts  of  the  world  they  must  have  been  overlooked.  {Bid.  Julins  Hop. 
Uosp.,  HKl.l) 

Di.MiXOSis. — The  symptoms  of  a  spinal-cord  tumor  depenil  on  the  region  of 
the  cord  involved  as  well  as  upon  the  particular  segment.  As  each  segment  of 
the  spinal  cord  has  a  fairly  dehnite  peripheral  distribution  of  its  sensory  nerve 
fiiires.  and  as  each  superimi)osed  group  of  segments  ha<  just  as  definite  a  peri- 
pheral ninicu-nerve  distribution,  it  is  possible  to  establi.<h  by  careful  physical 
exaiiiiiialinii  the  location  of  the  tumor.  Spinal-root  symiJtoms  consist  of  pain 
and  the  (lisiuri)ance  of  the  nomial  sen.sory  re.spon.se  to  external  stimuli:  sjiinal- 
cord  symptoms  take  the  fortn  of  motor  paralysis,  sensory  paralysis,  rectal,  vesical, 
and  tendon-reflex  changes.     It  must  be  borne  in  mind  that  there  are  on  record 
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cases  in  wliich  pain  was  not  present,  as  well  as  cases  in  wliidi  tiie  cliaraeter  of 
the  pain  complained  of  seemed  to  be  of  an  hysterical  nature.  In  such  cases  the 
diagnosis  will  necessarily  remain  doubtful.     In  a  jirivate  communication  from  Dr. 

8.  I.  Schwab,  the  following  repoit  of  a  case  is  given: — ■ 

The  patient,  a  man  ;iS  years  of  age,  presented  symptoms  of  hysteria  and 
of  a  tumor  locatetl  in  the  cervical  part  of  the  rord.  The  hysterical  sensory 
changes  so  masked  the  sen.sory  disturbances  ])r(idure(l  by  the  cord  lesion  that  it 
was  impossible  to  interpret  them  except  upon  a  functional  basis.  In  this  case 
there  was  a  remarkal^le  variation  in  the  constancy  of  the  deep  reflexes,  and  there 
were  also  an  atypical  Babinski  reflex,  an  ankle  clonus,  and  a  remarkable  series  of 
extensor  contractures  in  all  extremities.  These  manifestations  were  typical  of 
hysteria  and  disappeared  readily  when  the  patient's  attention  was  taken  from 
them.  The  ankle  clonus  disappeared  entirely  at  intervals.  The  disturbances  in 
sen.sation  were  a  total  anaesthesia  in  both  arms,  extending  half-w-ay  to  the  elljow 
(the  line  of  demarcation  was  bilaterally  exact  and  sharp),  and  a  zone  of  anaesthesia 
which  extended  around  the  chest  and  the  upper  boundary  line  of  which  ran  through 
the  ti])s  of  both  shoulders  behind  and  through  points  situated  at  about  the  same 
level  in  front.  In  consideration  of  all  these  facts  and  of  the  uncharactei-istic 
location  of  the  pain,  a  diagno.sis  of  hysteria  was  made.  At  the  autops}',  an  endothe- 
lioma, the  size  of  a  pecan,  was  found  lying  outside  the  dura,  on  the  right  side,  at 
the  level  of  the  third  and  fourth  cervical  segments. 

The  i)ain  of  heijatic  colic,  of  pleurisy,  of  sciatica,  and  of  I'heumatism,  may  at 
times  resemble  very  closelv  that  caused  by  a  spinal  new-growth.  The  afipearance 
of  herpes  zoster,  which  indicates  an  involvement  of  the  posterior  ganglion,  adds 
much  to  the  trouble  of  making  a  positive  diagnfisis.  The  presence  of  Brown- 
Sequard  paraly.sis  has  been  frecpiently  noted  and  is  indicative,  in  a  general  way, 
of  a  unilaterally  located  tumor  involving  the  motor  tract  on  one  side  and  the 
sensory  tract  on  that  same  side,  but  causing  sensory  changes  on  the  other  side  by 
virtue  of  the  crossing  of  sensoiy  fibres.  All  the  objective  symptoms  may  vary, 
and  both  pain  and  temperature  sense  may  be  diminished;  the  reflexes  may  at 
times  be  plus  and  at  other  times  minus.  Muiud  and  <  )p]ienlieim  have  both  ob- 
served the  presence  of  (rdema,  and  the  latter  has  observed  retraction  of  the  um- 
bilicus. 

Tumors  involving  directly  the  anterior  portion  of  the  cord  are  extremely  rare, 
and  they  should  present  as  .symptoms  motor  disturbance,  atrophies  of  the  mus- 
cles, and  trophic  changes. 

Hysteria,  neurasthenia,  and  neuralgia  should  lie  considered  in  making  a 
diagnosis;  but  these  conditions  usually  jiresent  characteristic  signs  and  yield 
to  treatment. 

Spinal  caries  in  its  early  stages  may  present  symi:)toms  that  closely  simulate 
those  of  tumor.  (~)bservation,  however,  and  a  thorough  examination  of  the  sen- 
sory phenomena  will  make  the  differentiation  between  these  two  conditions  cpiite 
clear. 

Transverse  myelitis  often  j)resents  a  sympt(ini-coni]ilex  so  very  similar  to  that 
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of  a  s]>iiial  limuir  that  a  dificivntial  diagnosis  between  the  twrj  is  impossible. 
Noiiiie*  n|i(iits  a  ease  where  a  laminectomy  was  done  for  a  supposed  spinal 
tumor,  Ijut  no  such  tumor  w^as  discovered.  Later  sections  of  the  spinal  cord 
showed  that  it  was  the  seat  of  multiple  sclerosis. 

Karly  sym])tnms  are  of  little  aid  in  establishing  a  diagnosis.  Only  after  the 
(•(inl  has  hern  iiivnlvi'd — cither  by  direct  inva.'^ion  or  by  the  pressure  exei-ted  bv 
ail  adjacent  growth — to  such  a  degree  as  to  furni.sh  well-marked  physical  signs,  Ls 
it  possible  to  make  a  diagnosis. 

It  is  not  ])ossible  to  make  a  differential  diagnosis  between  intramedullary 
and  extramedullary  tumoi-s,  as  there  are  no  .oymptoms  or  signs  which  will  enable 
one  to  determine  the  exact  relationship  of  the  growth  to  tlic  dura,  or  to  decide 
whether  it  is  intraniedullan,-  or  extramedullary. 

Ill  the  iiiajoiity  of  cases  so  far  reported  the  tumor  was  located  po.steriorly  and 
to  the  right.  .V  difference  in  the  spasticity  of  the  legs  or  a  predominance  of  the 
sensoiy  symptoms  on  one  side  or  the  other  will  aid  in  establishing  the  location 
of  the  tumor  to  the  right  side  or  the  left  of  the  sjjinal  cord. 

Prognosis. — Putnam  and  Warren, t  who  have  tabulated  tliirt\-six  ca.ses, 
three  of  which  were  original,  reach  the  conclusion  that  surgical  intervention 
does  no  good  in  the  majority  of  intraspinal  tumoi-s.  In  twelve  cases  a  fatal 
termination  was  hastened  bj'  operation;  in  nine  cases  a  slight  change  for  the 
better  was  noticed  after  ojjeration;  in  ten  cases  recovery  took  ])lace.  In  some 
of  the  cases  which  ultimately  resulted  fatally,  pain  was  relieved  by  the  operation. 
0])penheim  J  gives  the  following  report  of  his  experience  with  the  operative 
treatment  of  spinal-cord  tumors: — In  twelve  cases  in  which  he  matle  a 
correct  diagnosis,  the  tumor  was  discovered  and  removed  entire.  In  six  of 
these  cases  the  operation  resulted  in  cure:  in  the  seventh,  the  result  was 
tloubtful:  in  five  cases  the  patient  died,  l)ut  these  particular  operations  were 
perfornuHl  a  long  time  ago. 

Harte,  in  1905,  suiimitted,  to  the  American  Sui'gical  .\ssociatioii,  a  tabulation 
of  ninety-two  cases  which  had  been  operate(l  upon:  in  forty-three  of  these  the 
]iatieiit  died  -a  mortality  of  forty-seven  per  cent.  If  we  omit  tlie  cases,  seven- 
teen ill  iiuiiilier,  that  would  have  terminated  fatally  in  any  exiiit  (opi-ration  or 
no  ojieration),  the  sui'gical  mortality  is  reduceil  to  twi'uty-six  per  cent.  Harte 
also  points  out  that  the  mortality  among  females  is  forty-five  per  cent  and  among 
males  fifty-seven  per  cent,  and  he  exjjlains  this  b\-  calling  attention  to  the  fact 
that  sarcoma  is  found  one-third  oftener  among  males  than  among  females. 

Putnam,  Krauss,  and  Park§  state  that,  in  ten,  perha])s  twelve,  of  the  o|xm- 
atioiis  which  they  ha\e  rejiorted,  death  .seemed  to  have  been  hastened  thereby, 
and  that,  in  nine  nf  the  lases.  the  operation  seems  to  have  made  little  ilifference 
in  tile  )irogress  of  the  di.sea.se.  The  percentages  of  recoveries  in  Bruns'  and 
Lloyd's  collections  of  cases  are  practically  the  same,  being  thirty  jier  cent  in  the 

*  Monat.  f.  Psych,  u.  \eur.,  Nov.,  1907. 
t  Am.  Jour.  Met!.  Sci.,  Oct.,  1899. 
{  Monatsch.  f.  Psycli.  u.  Neurol.,  Nov.,  1907. 
§  \m.  Jour,  of  Med.  Sci.,  Jan.,  190:5. 
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former  and  81.37  ju'r  cent  in  llic  latter.  In  the  collection  of  cases  made 
by  Putnam  and  AA'arren  the  jiercentatie  of  recoveries  is  lower,  being  21.3 
per  cent,  while  the  percentage  of  im|)rovement  is  also  21.3  per  cent.  It 
should  be  stated  that  no  case  has  yet  Ijeen  i-eported  where  recovery  has 
followed  the  removal  of  an  intramedullary  tumor;  neither  has  a  tumor  ])een 
successfully  removed  rmm  the  ventral  side  of  the  cord.  As  a  general  rule, 
the  higher  up  in  the  cord  th;'  ♦umcir  is  situated  the  less  is  the  chance 
of  its  being  ri'moved  successfully  and  of  the  cord  regaining  its  conductivity 
if  it  has  undergone  compression. 

Treat.ahont. — A\  hen  a  reasonaMc  ninnher  of  the  symptoms  of  spinal-cord 
tumors  are  ]n'esent,  the  surgeon  is  fully  justified  in  operating  upon  the  region 
which  the  clinical  phenomena  indicate  to  be  the  seat  of  the  disease.  The  treat- 
ment of  sjiinal  tumors  is  purely  surgical,  and  the  cases  may  be  divided  into  those 
which  ai-e  ojicrable,  those  which  are  inoperable,  and  those  in  regard  to  which 
the  outcome  of  surgical  intervention  is  doubtful.  In  the  first  class  may  be 
included  all  cases  of  non-malignant  growths  (either  extradural  or  intradural) 
which  can  be  removed  without  encroaching  upon  or  opening  the  medvdlary  sul> 
stance  of  the  cord.  To  the  inoperable  cases  belong  the  malignant  growths  which 
in\-ol\-e  the  cord  proper  or  its  membrane,  and  which  are  of  primary  or  secondary 
origin:  also  those  growihs  which  spring  from  the  spinal  arch  and  involve  the 
cord  by  tlirect  extension.  To  the  third  class  belong  many  cases  which  may  be 
relieved  by  laminectomy,  by  division  of  nerve  roots,  or  by  division  of  the  cord 
itself,  as  advised  by  Cushing.  He  reports  a  ca.se  where  this  operation  was  done  as 
a  palliative  measure,  the  patient  and  her  husband  both  recognizing  the  fact  that 
the  excessive  severity  of  the  pain  had  been  considerably  lessened  as  a  result  of  the 
operation.  In  all  cases  of  spinal  tumor  where  the  disease  has  not  involved  too 
extensively  the  surrounding  parts,  laminectomy  should  be  done  at  the  very  earliest 
possible  moment,  for  the  conditions  in  these  cases  are  such  that  a  destruction 
of  the  cord  from  ])ressure,  which  increases  pari  passu  with  the  growth  of  the  tumor, 
is  immiiH  nt.  When  for  any  reason  a  laminectomy  cannot  be  done  for  the  pur- 
pose of  relieving  the  intense  suffering,  a  division  of  the  roots  of  the  .sen.sory  nerves 
at  or  near  their  exit  from  the  spinal  canal  should  be  made.  Cushing  rei)()rts  a 
case  where  the  ]^atii'nt,  whose  spinal  cord  hatl  lurn  hivaded  by  some  form  of  new- 
growth,  was  almost  entirely  relieved  of  his  suffering  by  a  laminectomy  and  the 
removal  of  as  much  of  the  growth  as  \\-as  accessible.  Putnam  and  Elliott  show 
that  an  oi^eration,  even  when  it  does  not  cure,  often  alleviates  the  extreme  suf- 
fering which  these  tumors  entail.  When  the  lower  part  of  the  cord  is  involved, 
we  are  justified  in  dividing  the  cord  above  the  seat  of  the  lesion  and  (according 
to  Putnam  and  Elliott)  in  dividing  the  nerve  roots  also.  While  the  operation  of 
laminectomy  for  the  removal  of  spinal  tmnors  has  not  yielded,  up  to  the  present 
time,  very  flattering  results,  this  lack  of  success  is  due  in  some  degree  to  the  fact 
that,  as  in  the  case  of  tumors  of  the  brain,  the  patients  thus  affected  do  not  come 
under  the  care  of  the  surgeon  until  the  disease  has  extended  beyond  the  stage 
when  good  results  may  with  reason  be  expected.  As  this  subject,  however,  be- 
comes better  understood  earlier  diagnoses  will  follow;   and,  besiiles,  the  patient 
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and  the  patient's!  fricnd.s  will  in  time  come  to  reeognize  the  faet  that  surgery 
alone  affords  some  chance  of  relief  or  cure. 

Williamson*  has  tabulated  fifty-one  cases  of  extradural  and  intradural  spinal 
tumors,  all  of  which  were  successfully  removed  by  o|«'ration.  Were  it  not  for 
the  large  amount  of  space  which  this  can'full\'  made  analysis  occupies,  I  should 
be  glad  to  reproduce  it  here. 

After  the  diagnosis  of  tumor  of  the  cord  has  been  made,  in  any  given  ca.sc,  the 
question  next  arises,  What  is  the  surgeon's  duty?  Is  he  to  operate  at  once  on 
every  case;  or  is  he  to  wait  for  con- 
firmatory symptoms,  such  as  signs 
of  degeneration  or  extension  of 
paralyses?  Before  these  questions 
can  1k'  properly  answered  it  will  be 
necessary  to  consider  other  aspects 
of  the  problem — as,  for  example, 
the  dangers  of  an  operation,  the 
probal)ility  of  the  tumor  being  re- 
movable, and  whether,  if  it  should 
be  found  not  to  be  removable,  the 
patient  would  derive  a  measure  of 
relief  from  a  palliative  operation. 
The  longer  operative  interference 
is  postponed,  the  fewer  become 
the  chances  of  the  patient's  re- 
covery. Then,  in  addition,  the 
possibility  that  a  tumor  is  syphi- 
litic must  !)('  considered.  The  em- 
l)loyment  of  antisyphilitic  treat- 
ment has.  in  the  past,  been  the 
cause  of  much  delay,  and  is  re- 
s])onsii)le  f(ir  many  of  the  bad 
results  which  follow  operation.  It 
is  self-e\-ident  that  the  surgeon 
must  have  a  fairly  definite  idea 
of  the  location  of  the  lesion  before 
lie  attempts  operation,  and  he  must 
also  give  due  weight  to  the  fact  that  in  these  cases  the  tendency  in  the  past 
has  been  to  operate  at  a  spot  consid(>rai:)ly  lower  than  the  one  where  the  lesion 
is  subseciuently  found  to  exist.  If.  therefore,  he  fails  to  discover  the  tumor  at 
the  spot  where  he  expected  to  find  it,  he  .^^hould  not  hesitate  to  push  the  explora- 
tion in  an  upward  direction.  Failure  to  adopt  this  course  has.  in  several  in- 
stances, resulted  in  the  discovery  of  the  tiuuor,  after  tleath.  at  a  point  only  a 
short  distance  almve  the  upper  limit  of  the  field  of  operation. 


Fig.  :!71.  — Uickham's  Ostpopla-^^tic  llap  UcHccu-il 
L'pwaril,  Dura  Incisc<l  aiul  Retracted,  and  Cortl 
i:.\posed.     (Annals  of  Surgcrn.  1005.  p.  388.) 


*  Williamson:    "Diseases  of  the  Spinal  Cord."  London,  I'JOS. 
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Operative  Teclmique. — LuDtinectoiny. — The  late  Dr.  McCosh*  gives  the  follow- 
ing general  suggestions  in  r(>gard  to  spinal  surgery:  "(1)  The  incision  should  be 
made  as  high  as  possible.  The  main  reason  for  this  is  that  the  nutrition  of  the 
soft  parts  below  the  seat  of  the  lesion  may  be  impaired  because  of  destruction 
of  the  nutritive  cells  in  the  cord.  Another  reason  of  less  moment  is  that  the 
lesion  has  been  found  above  rather  than  l)elow  the  jioint  of  its  location  in  the 
majority  of  instances. 

"  (2)  The  operation  should  be  done  i-a))idly.  Hut  few  vessels  need  the  api>lica- 
tion  of  artery  clamps  and  still  fewer  that  of  ligatures.     If  a  bold  incision  be  made, 

the  bleeding  will  not  be  great 
and  can  be  controlled  by  the 
use  of  gauze  pads  held  down 
by  broad  retractors.  At  times 
it  may  be  necessary  to  pack 
one  side  or  end  of  the  wound 
with  sponges  and,  while  these 
remain  for  a  minute  or  two, 
the  oj^erator  can  woi'k  at  some 
other  part  of  the  woimd. 

"  (3)  Ample  space  should 
be  afforded  for  proper  exam- 
ination of  the  cord.  For  this 
purpose  the  removal  of  at  lea.st 
three  lamin;e  is  generally  nec- 
essary. ( )f  course,  in  cases 
of  fractiu'e,  bullet  or  stab 
wounds  of  the  cord,  the  rt^ 
moval  of  one  or  two  laminae 
may  suffice;  but,  at  least  in 
cases  of  tumor,  one  should  be 
careful  not  to  be  ham]>ered  l)y 
too  small  an  opening. 

"  (4)  Support  of  the  spinal 

colunm,    after    operation,    by 

°  '  means  of  braces  or  plasterrof- 

Paris  jackets  has  not  seemed  to  me  neces.sary;  indeed,  as  it  appears  to  me,  it 

adds  only  to  the  discomfort  of  the  patient.    An  experience  of  nearly  twenty 

laminectomies  has  convinced  me  that  it  is  generally  useless." 

There  are  two  methods  of  operating  for  exposure  of  the  spinal  cord. 
(1)  First  Method. — In  this  method  a  vertical  incision  is  made  through  the 
skin  down  to  the  tips  of  the  spinous  processes  and  then  the  muscles  attached 
to  these  are  divided  and  separated  from  the  bone  until  the  arch  of  the 
vertebral  column  is  well  exposed.  Afterward  the  spines  and  lamina^  are 
removed  l)y  bone  forceps,  and  no  effort  is  made  to  save  the  fragments  for 
*  Jour.  Amer.  Med.  Assoc,  Aug.  31st,  1901. 


Fig.  372. — Vrhan's  Osteoplastic  Resection,     (von  Berg- 
manii.     liruns,    Mikulicz,    and    Murpliy:     "Handbuch   der 
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replacement  at  the  close  of  the  operation.  Many  ingeniou.s  iastruinents  have 
been  devisetl  for  the  i)uriiose  of  cuttinj^  through  the  posterior  bony  arch  of  the 
spine.  Saws,  both  hand  and  electrical,  have  been  employed.  The.sc  in.stru- 
ments,  although  they  hasten  the  com])letion  of  the  operation,  are  accompanied 
by  the  dangers  which  speedy  operating  entails.  Most  surgeons  find  the  rongeur 
forceps  well  adairted  to  the  needs  of  this  ojK'ration,  both  as  regards  its  cajjacity 
for  accomplishing  speedy  results  and  as  regards  the  safety  with  which  it  may  be 
used. 

(2)  Second  Method. — The  second  method  of  exposing  the  spinal  cord  is  by 
making  what  is  called  an  osteoplastic  flap  (Fig.s.  371  and  372) — i.e.,  a  flaj)  which 
consists  of  skin,  muscles,  and  the  arches  of  the  vertebne.  If  single,  the  flap 
remains  attached  to  a  hinge  situated  at  one  or  the  other  side  or  at  the  end; 
but,  if  the  t\ap  is  double,  the  hinge  is  placed  in  the  middle.  The  advantage  of 
this  method  is  that  the  flap  of  jjonc  may  lie  replaced,  tlius  rendering  it  i)ossil)le 


F:g.  373. — Instruments  Used    in    L.iminectomv.      (I'rom   Murpliy:     "Neurological    Surgery."    in 

Siir;/.,   Gi/n.,   and'ohsl..    A].ril,    1!»07.) 

for  the  bony  arch  to  be  completely  restored.  Its  disadvantages  are  that  it  con- 
sumes more  time,  that  it  is  more  I)loody,  that  it  gives  less  satisfactory  acce.<s  to  the 
cord,  and  tiiat  it  causes  irritation  to  the  nerve  roots  through  the  pressure  pro- 
duced hy  callus  or  imperfect  adai)tation  of  the  bony  surfaces.  Laminectomy 
in  the  cei'vical,  and  |)eiliaps  also  in  the  lumbar  region,  is  more  difficult  to  perform 
than  in  the  dursal  region  (if  the  spine,  as  in  this  latter  region  the  .-^iiine  is  convex 
!)(isten(iriy  (kyphotic).  Sherman*  states  that  he  askeii  the  opinion  of  the  fol- 
lowing men  iBevan.  Hinnie.  \Mllard.  Cushing,  Bloodgood,  Munro.  Moore,  Mc- 
Arthur.  Hradford,  MeC.ish,  IJiehanlson.  (iibney.  and  Ai)be),  whose  names  have 
been  associated  with  spinal  surgery,  regarding  the  choice  between  plain  laminec- 
*  Jour.  Am.  Med.  Assoc,  March  7th,  1907. 


500 


AJJERICAX    PRACTICE    OF    SURGERY. 


toiny  mid  the  osteoplastic  opemti(Jii.  The  ivphes  whieli  they  i^avr  were  unan- 
imously in  favor  of  simple  laminectomy,  unassociatiMJ  with  any  osteoplastic 
procedures.  They  expressed  some  difference  of  o]iiiiii)n.  h()we\-ei'.  as  to  the 
choice  of  instruments  for  cuttintj;  tiie  laniin;e.  some  ijrefcrrinu  tiie  chisel,  wliile 
others  favored  the  forceps  or  rongeurs.     (Fig.  373.) 

Gushing  has  added  an  important  fact  to  our  knowledge  of  this  suhji'ct,  in 
reporting  that,  on  doing  a  second  laminectomy  on  a  patient  upon  whom  he  had 

already  performed  the  same  oi)eration  one 
year  previously,  he  discovered  that  new 
arches  had  already  formed  from  the  con- 
>er\T(|  peridsteum. 

Spinal  Cysts.— Cysts  which  cause  s])i- 
nal  ei)mpressi(in  are.  as  a  rule,  external 
to  the  dura  mater.  They  develop  in  the 
adipose  tissue  which  lies  between  the  dura 
mater  and  the  l)one  of  the  vertebral 
arclie>.  Tliey  are  always  unilncular  and 
vary  in  size  from  a  jjea  to  a  walnut.  At 
times  they  may  be  numerous.  The  simple 
non-jiarasitic  cysts  are  exceedingly  rare. 
Parasitic  cysts  are  usually  hydatids  or 
cysticerci.  The  symptoms  produced  by 
cysts  are  those  of  meningeal  tumor,  that 
is,  of  compression  myelitis. 

'Jlie  only  treatment  that  is  of  any  ser- 
vice is  the  performance  of  laminectomy 
and  the  excision  of  the  cvst  or  cvsts. 


VL  Tl'.MORS  AND  DISEASES  OF 

THE  CAUDA  EQl'INA  AND 

COXUS    TERMIXALIS. 

Tumors  of  the  Cauda  Equina. — The 

new-growths  which  involve  the  cauda 
cfiuina  are  evidenced  as  a  rule  by  severe 
pain  in  the  region  of  the  sacrum,  the 
bladder,  and  the  rectum,  and  especially 

Fig.  374.— Tumor  of  the  Cauda  Equina  and       bv   pain    along   the    COUrse   of    the    Sciatic 

"T!^,^'°'^V''^'^^^^•,/^?^n''n^"';"""°"^     "^^'-vo?— bHateral  sciatica.      The  muscles 

luinors,  Innocent  antl  Malignant.    ) 

sup])lied  by  the  sacral  plexus  may  l)c- 
come  paralj'zed,  showing  marked  atrophies  and  even  the  reaction  of  degenera- 
tion. At  times  the  bladder  and  I'ectum  may  be  paralyzed.  An  anaesthesia  may 
develop  in  the  distribution  of  the  sciatic  plexus,  and  the  plantar  reflexes  and 
tendo  Achillis  reflexes  may  be  absent.     The  knee  jerks,  however,  are  generally 
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present.  Siiillci*  says  that,  in  niakiiig  a  diagnosis  in  these  eases,  it  will  be  neces- 
sary t(i  rule  oiil  hysteria,  multiple  neuritis  confined  to  the  lower  limbs,  intra- 
pelvie  tuuioi-,  tumor  or  caries  of  the  lumbar  vertebne  or  sacrum,  lesions  within 
the  vertebral  canal  but  external  to  the  dura,  and  tumor  or  other  lesion  of  the 
(•onus  terniinalis.  The  diagnosis,  as  a  rule,  can  be  made  only  with  the  aid  of  the 
neurologist.  It  may  be  said,  however,  that  bilateral  sciatica  is  usually  indica- 
tive of  tumor.  In  tumor  of  the  cauda  ec|uiiia.  the  ])aiii  is  often  unilateral  at  liivt, 
but  it  soon  iK'comes  bilateral. 

The  treatment  of  a  tumor  of  the  cauda  ('(juina  consists  in  excising  the  new- 
growth  after  a  careful  diagnosis  lias  ruled  out  the  ijossibilities  above-mentioned. 
'J'lie  prognosis  for  operation  is  not  good,  and  in  some  cases  it  is  advisable  to  cut 
the  posterior  roots  in  order  to  relieve  pain. 

Disease  and  Injuries  of  the  Cauda  Equina. — The  cauda  e(iuina  may  also 
be  the  seat  of  sy|iliilitir  gumma,  of  meningitis,  or  of  abscess  from  tuberculous 
bone  disease.  It  may  bi'  injured,  as  by  fracture  or  dislocation  of  vertebra',  by  a 
bullet  wound  or  by  a  wound  inflicteil  by  a  penetrating  weapon.  The  chief 
.'^ymiJtoms  are  paralysis  of  the  leg  muscles  supjilied  by  the  sacral  plexus,  paralj'- 
sis  of  the  bladder  and  rectum,  pain  in  one  or  both  sciatic  nerves,  anu'sthe.sia 
of  mucous  membranes  of  l)ladder,  urethra,  and  rectum,  and  aniesthesia  in  the 
distribution  of  the  sacral  plexus.  The  treatment  of  the.se  diseases  or  injuries 
consists  of  ojieration  to  relieve  pressure  oi'  sujijily  drainage.  Cutting  of  the 
iirrxc  roots  to  rclicNc  r\ccssi\c  pain  is  ;ils(i  siiiiietinn's  rcijuired. 

Diseases  and  Wounds  of  the  Conus  Terminalis.  The  extreme  end  nf  the 
spinal  cord  is  known  as  the  conus  terminalis  or  comis  niedullaris.  It  lies  behind 
the  body  of  the  second  luml)ar  N'crtebra.  and  is  so  placed  that  a  knife  pa.'^sed  be- 
tween the  first  and  second  lumbar  \crtebra'  would  cut  the  base  of  the  conus 
terminalis.  From  it  arise  the  nerve  suiiplies  of  the  rectum,  perineum,  urethra, 
and  bladder.  Its  chief  pathological  lesion  is  that  due  to  trauma,  which  sets  up 
a  traumatic  myi-litis. 

The  diagnosis  of  affections  of  the  conus,  ;is  dilTerentiated  from  those  of  the 
cauda  equina,  is  difficult,  as  there  are  many  symptoms  which  are  common  to  both. 
The  sudden  onset  of  sym])tonis  after  an  injury  to  this  jiart  of  the  spinal  cord, 
points  to  lesion  of  the  conus.  The  treatment  of  injuries  here  sustained  con- 
sists of  rest  and  protection  of  the  injured  part,  or  surgical  intervention. 

*Spiller,  \V.  (!.,  in  Am.  Jour,  .\lfil.  Sci.,  .Maicli,  I'JOS. 


surgical  diseases  and  wounds  of  the 
fe:\iale  breast. 

By  UAIiVi:)'  (j.  Mi'DD,  M.D.,  tit.  Louis.  Mis.s„iiri. 


1.  ANATOMY  AND  PHYSIOLOGY  OF  THE  FEMALH  liKEAST. 

The  breast,  genetically  an  aggregation  of  highly  specialized  selxaecous  glands, 
is  developed  from  the  external  germinal  layer  b}-  an  ingrowing  of  the  rete  Mal- 
pighii  into  the  cutis  vera  in  early  f(rtal  life.  At  birth  we  find  already  formed  a 
cluster  of  tubes,  fifteen  to  thirty,  with  civil)-  or  flask-shaped  ends  radiating  from 
the  common  point  of  ingrowth,  and  held  together  by  a  network  of  areolar  and 
connective  tissue  enclosing  considerable  fat  in  its  meshes.  The  fully  formed 
mamma  is  made  up  of  from  ten  to  twentj'  lobes  representing  as  many  compound 
racemose  glands,  each  pyramidal  in  shape,  with  ducts  converging  toward  the 
nipple;  the  whole  embedded  in  a  stroma  of  connective  tissue. 

The  nipple  is  ordinarily  raised  somewhat  above  the  surface  of  the  breast  and 
is  covered,  as  is  its  areola,  by  a  very  delicate  skin.  It  receives  the  milk  ducts, 
generally  from  fifteen  to  twenty  in  number,  which  empty  into  it  b}'  very  fine 
openings.  The  areola  presents  numerous  sebaceous  glands,  which  become  con- 
spicuously prominent  during  pregnancy  and  lactation — tubercles  of  Jlontgomery. 
The  nipple  and  areola  contain  also  numerous  bundles  of  unstriped  muscle  fibres^, 
both  radiating  and  circular;  when  irritated  these  fibres  contract,  making  the 
nipple  firmer  and  more  prominent. 

The  mammary  gland  lies  within  the  superficial  fascia,  which  divides  into  two 
layers  for  its  reception.  It  rests  upon  the  pectoral  fascia,  to  whii'h  it  is  loosely 
connected  by  processes  of  connective  tissue.  Beneath  the  gland  is  found  a 
varying  amount  of  fat,  which  in  some  cases  may  make  up  a  great  part  of  the 
entire  prominence  of  the  breast.  The  anterior  fascial  layer  is  intimately  con- 
nected with  the  overlying  skin  by  connective-tissue  bundles,  and  it  sends  also 
numerous  fibrous  prolongations  into  the  stroma  of  the  gland — ligamenta  sus- 
pensoria  of  Sir  Astley  Cooper. 

Until  puberty  the  breasts  develop  alike  in  both  sexes,  and  there  is  but  little 
difference  in  the  external  appearance.  In  the  male  the  development  of  the 
breasts  ceases  at  puberty,  and  after  the  age  of  thirty  they  undergo  retrogressive 
changes.  In  the  female  there  is  marked  increase  of  growth  at  this  epoch,  al- 
though comparatively  few  new  acini  are  developed,  antl  those  mainly  at  the  ends 
of  the  ducts  and  lateral  tubes. 

Studying  the  changes  in  the  female  breast  at  iniberty,  J.  Collins  Warren  has 
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o1)sci'\-(mI  tlic  (Icvclopiiicnt  of  a  liyaliiic  connect ix'c-tissuc  stroma  alonji  the  coui-sc 
of  and  suiToinKlinfi  the  ducts  anil  tubes, — a  stroma  which  is  l)oth  more  trans- 
parent and  richer  in  nuclei  than  the  fully  developed  connective-tissue  stroma 
of  the  gland.  New  acini  are  developed  in  this  stroma  by  a  lateral  ijudding  of 
little  jjrocesses  of  epithelial  cells,  at  fii-st  solid  and  later  showing  cavities  as  in 
the  fully  formed  glandular  structure.  The  investigation  sIkmIs  new  light  on  the 
([uestion  of  the  origin  of  neoplasms  of  the  breast. 

The  enlargement  of  the  Iireasts  at  llie  periml  of  the  appearance  of  the  men.ses 
is  due  mil  only  to  increase  of  the  glandular  sti'uctures,  lint  in  part  also  to  the 
forniatiiin  of  a  cushion  of  fat  under  the  skin,  adding  smoothness  and  rotundity 
to  the  \irgin  lireast.  During  pregnancy  and  lactation  the  breasts  increase 
enormously  in  size  through  the  development  of  a  large  amount  of  new  glantl 
tissue,  the  areola  loses  its  pink  color  and  becomes  ilarkly  pigmented,  anil  the 
cutaneous  glands  of  the  areola  take  on  a  notably  increased  prominence.  Early 
in  lactation  there  is  sometimes  considerable  enlargement  of  th<'  related  lymph 
noiles.  During  lactation  the  manunary  gland  reaches  the  height  of  physiological 
increase.  After  lactation  is  ended  the  acini  collapse,  the  brea.sts  become  flaccid, 
sometimes  even  pendulous,  and  the  smooth  jjlumpness  of  the  virgin  breast  is 
superseded  by  a  granular  or  lobulated  condition  of  the  organ.  After  the  perioil 
of  full  maturity  conies  the  stage  of  retrogression,  most  marked  at  the  time  of  the 
menopause;  the  acini  undergo  atro|)hy,  the  glandular  epithelium  disajjpeai-s, 
and  only  the  ducts  j'emain.  As  the  gland  structures  disajipear,  their  place  is 
taken  by  connective  tissue  and  fat,  whicli  in  old  women  make  u|)  almost  the 
entire  volume*  of  the  lireasts. 

The  fully  developed  brea.st  extends  from  the  third  to  the  sixth  or  .seventh  rib 
and  from  the  margin  of  the  sternum  to  the  anterior  border  of  the  axilla.  Its 
general  form  is  that  of  a  hemisphere  obscuri>ly  triangular  at  the  base,  where  it 
spreads  out  a  little  in  an  upward  and  inward  direction  toward  the  .sternum,  and 
above  and  below  outwardly  toward  the  axillary  border.  Not  infre(|uently 
string-like  processes  or  cusps  reach  out  to  variable  distances  in  different  ilirections, 
as  toward  the  sternum  and  toward  the  axilla.  The  extreme  ui>i)er  and  outer 
portion,  extending  along  the  pectoralis  major  muscle  in  the  direction  of  the 
axilla,  is  clo.sely  as.sociated  with  the  axillary  lymph  nodes  and  sometimes  con- 
iKM'ted  but  slightly  with  the  iii;iin  body  of  the  gland. 

Processes  of  gland  tissue  may  extend  also  along  the  suspensory  ligaments 
of  t'o()|)er;  and  Heidenhain  has  found  coiinective-ti.ssue  projections  which  con- 
tain glandular  epithelium  and  extend  into  the  sei)ta  between  the  larger  divisions 
of  the  pectoralis  major.  Tin'  mammary  gland,  as  Oelsnei'  has  pointed  out.  is 
sharply  outlined  below:  the  skin  being  here  connected  with  the  underlying  struc- 
tures by  short,  firm  bands  of  connective  ti.ssue  with  very  little  t'at. 

Vascular  Supply.— The  arterial  supply  of  the  I)reast  is  derived  mainly  from 
the  subclavian  ,ind  axillary  arteries,  the  outer  and  lower  jiortions  receiving  also 
branches  from  the  long  thoracic.  The  internal  mammary  sends  perforating 
branches  to  the  gland  through  the  second,  thir<l.  and  fourth  intercostal  simces, 
and  small  branches  are  distributed  to  it  from  the  aortic  intercostals.  from  the 
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acriiinio-thoracic.  froiii  the  su])ci'i(ir  tluiracic  ami,  tlii'ou^li  its  IVcc  anastomosis 
with  till'  internal  mammary,  from  the  (lee|)  epifziastric  artery. 

The  venous  return  from  the  mamma  i.s  by  vena-  comites  of  the  several  arteries, 
and  mainly  by  the  way  of  the  internal  mammary  and  lon^  thoraeic  veins.  The 
subcutaneous  vein.s  arc  large;  some  passing  over  the  claviele  to  terminate  in  the 
external  jugular,  others  emptying  into  the  cephalic  and  axillary  veins.  The 
subcutaneous  veins  anastomose  very  freely,  and  often  form  a  circle  beneath  the 
areola — circulus  venosus  of  Haller — liy  which  the  bh.xxl  is  returned  from  the 
nip])le. 

Nervous  Supply. — The  breast  receives  hlaments  from  the  sympathelic.  and 
from  the  jjerforating  branches  of  the  intercostal  nerves.     The  nerve  su|)ply  of 

the  integument  of  the  fireast 
is  derived  from  the  su]>ra- 
chnicular  ner\'e  and  fi'om 
the  lateral  and  jierforating 
branches  of  the  second,  third, 
fourth,  fifth,  and  sixth  inter- 

, costal  nerves.      The  connec- 

,.;,  tion  of  the  lateral  cutaneous 

T^'  twig  of  the  second  intercostal 

(intercosto-humeral)  with  the 
lesser  internal  cutaneous 
nerve — nerve  of  Wrisberg — ■ 
is  important,  as  explaining 
the  severe  pain  which  often 
extends  down  the  arm  in 
many  cases  of  mammary 
cancer.  (_)ther  extensive  nerve 
connnunications  similarly  ex- 
])lain  the  widesjjread  pains 
so  comnion  in  mammary 
growths.  Severe  ''neural- 
gic" jjains,  referred  to  the 
mamma  and  pectoral  region, 
may  originate  also  from  irri- 
tation of  nerve  trunks  or 
roots  not  immediati'ly  connected  with  the  breast — as,  for  instance,  in  caries 
of  the  vertebra^  intrathoracic  growths,  malignant  disease  of  the  oesophagus  or 
stomach,  etc. 

Lymphatics. — The  distribution  of  the  subcutaneous  lymphatics  at  the 
periphery  of  the  breast  is  the  same  as  beneath  the  adjoining  skin  of  the  anterior 
thoracic  wall,  the  finer  ducts  terminating  in  collecting  trunks  which  carry  the 
lymph  to  the  nodes  in  the  axilla.  (Fig.  375.)  Over  the  central  portion  of  the 
breast  the  subcutaneous  lymphatics  form  a  fine  network,  from  which  numerous 
small  trunks  pass  at  once  into  a  plexus  of  larger  lymph  \'essels  imder  the  nipple 


Fig.  37,5. — Superficial  Lymphatics  (Injected)  of  Nipple  anil 
Areola.  (From  Sappey.)  a.  Lymphatic  networkof  tiip  sk\n 
covering  the  nipple ;  b,  b,  lymphatic  network  of  the  skin  cover- 
ing the  areola;  c,  c,  lymphatic  network  of  the  skin  about 
the  areola.  The  illustration  shows  that  the  lymphatic  net- 
work of  the  skin  of  the  nipple  and  areola  is  very  highly  tle- 
veloped  and  that,  beyond  the  skin  covering  the  central  portion 
of  the  breast,  the  lymphatic  network  is  progressively'  less  well 
developeil. 
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and  areola — the  subareolar  plexus  of  Sappcy.  fFiji.  376.)  The  greater  nuiii- 
l)er  of  the  trunks  from  tiie  niannuar_v  gland  terminate  al.-^o  in  thi.s  subareolar 
ple.xus. 

The  lymphatics  of  the  mammary  gland  proper  ramify  on  the  surface  of  the 
glandular  lobules  and  galactiferous  ducts,  the  collecting  lymph  channels  passing 
between  the  ducts  to  become  merged  in  the  subareolar  plexus.  From  this  plexus 
usually  run  two  large  trunks,  the  one  to  the  inner  and  the  other  to  the  outer  side. 
These  receive  other  trunks,  from  the  superior  and  inferior  portions  of  the  gland, 
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Fig.  376. — Lymphatics  of  the  Female  Rreast.  (From  Sapppy.l  1.1.  Lymphatic  network  of 
the  anterior  surface  of  tiic  mammary  glanil;  2,  2.  lobuies  of  the  mammary  pland.  the  peripheral  lym- 
phatic network  of  wliich  ha.s  not  Ix'en  injected,  m  order  to  render  more  prominent  the  circumlobulnr 
network  wliich  surrounds  the  lobules;  3.3,  tnmks  which  arise  from  the  upper  and  lower  i>ortions 
of  the  mammary  gland:  4,  4,  lymphatic  pleNus  under  the  areola:  5.  lymphatic  vessel  whicli  arises 
from  the  internal  part  of  this  ple.xus  and  which  takes  a  semicircular  course  to  reach  the  axilla:  6, 
another  ve.isel  arising  from  the  outer  part  of  the  same  plexus  and  running  directly  outward:  7.  lym- 
phatic vessel  arising  from  the  lower  part  of  the  gland  and  uniting  with  the  preceding  to  form  one  of  the 
two  trunks  into  which  all  the  other  vessels  empty  :  8. 8.  ves.sels  arising  from  the  internal  part  of  the  sulv 
areoh'T  plexus  and  from  the  upper  portion  of  the  brea.st  converging  to  form  the  .second  of  the  two  trunks 
which  empty  into  the  axillary  lymph  nodes. 

and  terminate  in  the  axillary  lymph  nodes.  Certain  acc(\>^.<:ory  channels  are 
.'sometimes  present.  In  thirty  suljjects  injected  by  Grossman,  such  an  accessory 
channel  was  found  three  times;  he  describes  it  as  passing  out  from  the  posterior 
surface  of  the  mamma,  perforating  the  pectoralis  major,  and  continuing  between 
this  nuiscle  and  the  pectoralis  minor  to  the  subclavian  group  of  lymph  nodes. 
.\  more  important  accessory  channel,  described  by  Stiles,  Gerota,  Poirier.  Oelsner. 
ami  Dtluis.  is  formed  bv  trunks  emerging  from  the  inner  side  of  the  breast  along 
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tlu'  track  of  the  arterioles  ^iveii  (iff  liy  the  internal  nuunniary  artery  and  per- 
forating; the  pcetoralis  major  and  intercostal  nui.sclcs  to  terniinatc  in  the  nodes 
of  the  anterior  meiliastiniini.  Cross-anastoniosps  of  the  lymphatics  along  the 
median  line  make  it  [xissible  for  the  lymph  from  one  side  to  find  its  way  to  the 
nodes  of  the  opposite  side  of  the  body.  Furthermore,  some  of  the  lower  cervical 
nodes  receive  lyni]ihatics  from  the  axilla  and.  to  some  extent,  from  the  skin  over 
the  breast . 

A  i)i-ief  summary  of  the  arran^^Mnent  of  the  axillary  lymph  nodes  is  necessary 
for  a  clear  understanding  of  the  sui)ject  of  carcinoma  of  the  luvast.  In  general, 
the  axillary  nodes  receive  the  lymjjhatic  ve.ssels  draining  the  skin  of  the  upiier 
part  of  the  trunk  and  the  upper  extremity,  the  derivatives  of  the  skin  including 
the  breast,  and  the  sul)jacent  nuiscles.  The  axillary  nodes  as  described  by 
Poiricr,  Cuneo,  and  Delamere  arc  arranged  in  se^•eral  chains  which  convei-ge 
toward  the  apex  of  the  axillary  space.  At  the  base  of  the  a.xilla  we  recognize 
(1)  a  humeral  chain  extending  along  the  external  wall  in  the  track  of  the  great 
blood-vessels,  (2)  a  thoracic  chain  accompanying  the  external  manunary  artery 
(longer  external  thoracic)  along  the  internal  wall,  and  (3)  a  scapular  chain,  ac- 
companying the  subscajnilar  artery  along  the  j^osterior  wall.  Between  these 
chains  is  a  group  of  nodes,  the  central  group,  connected  with  all  three  chains 
by  numerous  anastomoses.  Of  the  several  chains  the  scapular  becomes  merged 
in  the  humeral,  and  this  in  turn  blends  with  the  thoracic  chain  to  form  the  sub- 
clavicular group  which  lies  at  the  apex  of  the  axillary  space  near  the  i)oint  where 
the  axillary  vein  passes  under  the  clavicle  and  just  above  the  upper  border  of 
the  pectoralis  minor  muscle.  The  nodes  of  the  humeral  chain  receive  afferent 
vessels  from  the  superficial  and  deep  lymphatics  of  the  arm.  Those  of  the 
thoracic  chain  receive  the  lymphatics  of  the  skin  and  subjacent  muscles  of  the 
anterior  and  lateral  regions  of  the  thorax,  and  the  lymphatics  of  the  breast. 
Those  of  the  scapular  chain  receive  the  lymphatics  of  the  integument  and  sub- 
jacent muscles  of  the  lower  part  of  the  neck  and  of  the  posterior  and  doi-sal 
scapular  region.  The  central  group  is  in  communication  on  the  one  hand  with 
the  humeral,  thoracic,  and  scapular  chain,  and  on  the  other  with  the  subclavic- 
ular grou]).  The  subclavicular  group  receives  few  or  no  direct  efferent  lym- 
phatics, but  it  gathers  in  almost  all  the  efferent  trunks  from  the  axillary  lym|)h 
nodes  collectively.  The  efferents  from  the  subclavicular  group  form  in  turn 
a  plexus,  the  infraclavicular  plexus,  whose  efferents  unite  to  form  the  suliclavian 
trunk,  which  empties  into  the  subclavian  vein  near  its  junction  with  thi'  in- 
ternal jugular.  It  must  be  borne  in  mind,  however,  as  pointed  out  by  Poirier, 
Cuneo,  and  Delamere,  that  the  arrangement  of  the  lymphatics  is  very  complex; 
and  that  anj'  description  of  the  various  groups  of  nodes  and  their  connections 
is  necessarily  more  or  l(>ss  dogmatic,  and  is  subject  to  numerous  variations  and 
exceptions  in  indi\i(lual  cases. 
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IL  DISEASES  AND  ^^■()^XI)S  OF  THE  FEMALE  liHEAST. 

Affections  of  the  Nipple  and  Areola.— The  thin  and  delicate  skin  of  the  nipple 
and  areola  is  easily  damaged  liy  iiieelianical  irritation,  as  in  suckling  an  infant. 
Fissures  of  the  nipple  are  extremely  painful,  the  intense  smarting  when  the  child 
is  put  to  the  breast  often  rendering  suckling  impossible.  They  also  offer  an 
avenue  of  entrance  for  bacteria,  and  are  thus  cau.sative  factors  in  the  production 
of  mammary  abscess.  To  guard  against  fissures  and  excoriations,  the  nipples 
should  receive  careful  attention  during  the  latter  weeks  of  pregnancy.  They 
should  Ijc  bathed  daily  or  several  times  a  day  with  cold  water,  alcohol,  or  lead 
water,  or  they  may  be  painted  alternately  with  alcohol  and  glycerin.  During 
the  jx-riod  of  nureing  extreme  care  and  cleanliness  are  requisite.  Hefore  the 
child  is  put  to  the  breast,  the  nipple  should  be  bathed  with  alcohol  and  rose 
water,  equal  jjarts,  or  with  a  .solution  of  boric  acid;  after  nui-sing,  it  should  ix? 
carefully  washed,  and  a  solution  of  borax  or  of  boric  acid,  or  a  weak  astringent 
solution  of  alum  or  of  lead  acetate,  applied.  It  should  then  be  carefully  dried, 
and  painted  over  with  a  protective  coating  of  flexible  collodion  or  powdered  with 
zinc  oxide.  The  use  of  a  nipple  shield  may  be  necessar}'  in  severe  ca-ses.  Fissuri^s 
are  .sometimes  benefited  by  touching  them  with  a  point  of  lunar  caustic,  or  by 
painting  them  with  compound  tincture  of  benzoin.  Eczema  alx)ut  the  nipple 
and  areola,  often  a.ssociated  with  a  lack  of  cleanliness,  may  spread  widely  over 
the  gland,  and  is  sometimes  persistent.  An  intractable  eczematoid  condition 
of  the  nipple  and  areola  is  also  sometimes  the  i)recui-sor  of  carcinoma  ( Paget  "s 
disease) . 

Local  syphilitic  infection,  about  the  niiJi)le,  may  occur  from  suckling  an 
infant  with  syphilitic  sores  in  the  mouth  or  on  the  lips.  Secondary  syphilitic 
affections  of  the  nipples  in  sy])hilitic  women,  oftenest  moist  condylomata,  are 
more  common.  If  nui"sing.  the  child  should  be  removed  from  the  iireast.  and  the 
woman  put  on  anti.syphilitic  treatment. 

Retention  cysts  occasionally  develop  in  the  areolar  sebaceous  ghuuls;  anil 
cases  of  epithelial  carcinoma  of  the  nipple,  probably  oi-iginating  in  a  sebaceous 
follicle,  have  been  rei)orted.  Cases  of  true  hypertrophy  of  the  nipple,  of  fibroma 
Iiendulum  ])apillomatosum  and  of  angioma  cavernosum  pendulum  of  the  nijiide 
have  been  observed. 

Retraction  of  the  nipple  may  be  congenital,  tlue  to  developmental  error,  or 
may  result  from  cicatricial  contraction  following  ulceration,  burns,  and  the  like. 
A  few  cases  of  congenital  retraction  have  been  reported  as  improvetl  i)y  operation. 

Amazia  and  Polymazia  (Polymastia). — Congenital  absence  of  a  mamma 
(trvie  amazia)  is  very  rare,  and  is  generally  a.'^.sociated  with  iini)erfect  development 
of  some  i)art  of  the  sexual  organs  and  with  aiisence  of  the  pectoral  muscle.  A  case 
of  complete  absence  of  both  breasts  is  reported  by  X'oglii-:  in  this  ca.se  the  woman 
became  pregnant.  Cases  of  complete  absence  of  the  nipple  ^athelia')  are  also  very 
rare.  Imperfect  development  of  the  lireast  is  moi-e  fre(|uent.  the  glanil  remaining 
infantile  and  undergoing  no  enlargement  at  puberty.     Supernumerary  breasts 
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and  nipples  (polymastia)  occiii-  l'rc((ut'nlly  in  both  soxos.  There  may  he  super- 
numerary brt'asts  with  or  without  niiijjles,  or  supernumerary  ni])ples  (polythelia) 
without  breast  structure.  The  supernumerary  nipples  and  i)reasts  are  usually 
found  along  the  lines  corresponiling  to  the  bilateral  rows  of  mannna'  in  the 
carnivora  and  many  other  manunals,  extending  from  the  axilla  to  the  uroin 
through  the  normally  situated  gland.  Aberrant  supernumerary  niaminie  have 
also  been  observed  in  other  sites,  as  on  tlu'  shoulder,  on  the  back,  on  the  liip  or 
thigh,  on  the  median  line,  or  even  on  the  face.  As  many  as  eight  bivasts  have 
been  noted,  and  a  case  is  reiiorti-d  of  a  woman  having  five  nuunnui'  wliirh  secreted 
milk.  There  may  be  two  nipples  on  the  same  areola,  or  two  aivohi' and  nipples. 
Hypertrophy  of  the  Breast. — Many  extraordinary  cases  of  development  of 
tlie  mannnary  function  at  the  extremes  of  life,  as  a  consequence  of  stiinulal  ion. 

are  recorded.  These  may  \>r  important 
in  a  medico-legal  way.  Sheild  mentions  a 
ca.se  in  which  a  woman  of  sixty-one  years 
suckled  an  infant  granddaughter:  also  a 
case,  described  by  Baudelocij,  of  a  girl  of 
eight  who  suckled  a  child.  There  are 
I'liund  in  Sheild's  tables  instances  of  un- 
usually early  development  of  the  breasts 
and  sexual  organs  (Montgomery);  pr(-g- 
nancy  at  eleven,  with  great  enlargement 
(if  the  mamma'  (Rowlett);  menstruation 
at  twelve  months;  pregnancy  at  nine 
\'ears;  great  development  of  the  mamnue 
(Embling) ;  full  development  of  manunu' 
and  sexual  organs  at  three  years  i  Dieff'en- 
bach) :  great  .size  of  mamma' with  menstru- 
ation in  an  infant  under  two  years  of  age. 
In  a  case  which  came  under  the  cogni- 
zance of  the  writer  the  child  menstruated 
at  fifteen  months  and  tlie  breasts  were 
large  and  well  developed  at  four  years  and 
nine  months.  (See  Fig.  377.)  Many  ca.ses  of  abnormal  development  of  llie  breast 
in  males  (gyna'comastia)  are  recorded:  also  w(>ll  authenticated  instances  of  the 
function  of  lactation  having  been  performed  by  a  man.  True  hyperti-ophy  of 
the  breasts,  forming  large  tumors,  is  rare;  most  of  the  cases  are  reported  as 
having  been  observed  about  the  time  of  pubert}^  or  before  the  twentieth  year; 
only  a  single  case  being  recorded  as  having  occurred  after  the  menopau.se.  It 
would  seem,  therefore,  that  the  overgrowth  is  oftenest  incidental  to  sexual 
development.  Simjak'  hypertrophy  is  due  to  hyperplasia  of  the  normal  con- 
stituents of  the  gland.  In  some  cases  the  hyperplasia  seems  to  be  general,  and 
to  in\-ol\-e  not  only  the  glandular,  but  also  the  fatty  and  connective  tissues.  In 
l)y  far  tlie  greater  number  of  cas(>s,  however,  the  enlargement  seems  to  be  due  to 
an  abnormal  overgrowth  of  fat  and  connective  tissue,  without  corresponding 


Fi.:.  :i77.— Prc-<o(ii>us  ^),■^  flopment  of 
Breasts  in  a  Cliiici  Four  Years  and  NiiieMontlis 
Old.  Menstruation  began  at  the  age  of  fifteen 
months.      (Original.) 
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increase  of  the  proper  gland  tissue,  wliieh  is  sometimes  even  atrophied.  Jioth 
l)reasts  are  usually  affected;  one-sided  hypertrophy  being  always  siigge.stivc 
of  a  neojilasm.  When  the  hypertro])hy  is  associated  with  pregnancy  the  growth 
is  apt  to  take  i)liici'  very  rapidly.  Tlic  hrea-st  .sometimes  attains  enormous  size, 
hanging  down  to  the  |)ubes  or  even  to  the  knees;  in  one  recorded  instance  it 
weighed  as  much  as  thirty  jwunds,  and  in  another  case  si.\tj'-four  pounds,  po.st 
niorteui.  The  deforniity  and  weight  are  sometimes  so  great  as  to  necessitate; 
removal  of  the  hypertrophied  breasts,  occasionally  even  diu'ing  pregnancy. 
Before  proceeding  to  operation,  howexcr,  the  surgeon  should  give  due  considera- 
tion to  the  possibility  of  relief  by  other  means.  The  recumbent  po.sition,  eleva- 
tion i)f  the  breasts,  and  pressure  should  be  tried.  The  patient  may  be  put  on  a 
limited  diet,  and  the  administration  of  iodine  internally  or  by  friction,  and  of 
thj'roid  e.xtract,  .should  be  given  a  fair  trial.  Should  icnioval  become  nece.s.sary, 
it  must  be  borne  in  mind  that  the  blood  supjjly  is  often  very  free  and  that  danger- 
ous hemorrhage  may  be  encountered  in  the  operation. 

Wounds  of  the  Breast. — Incised  or  gunshot  wounds  of  the  l)rea.><t,  when 
carefully  treateil  with  aseptic  precautions,  l)ehave  very  nuich  like  similar  wounds 
elsewhere;  a  clean  incised  wound  usually  healing  i)V  first  intention. 

The  mammary  tissue  heals  readily,  as  may  be  seen  after  the  remo\al  of 
benign  tumors.  The  coexistence  of  lactation  may  modify  the  progress  of  the 
healing.  In  the  case  of  a  wound  received  during  functional  activity  of  the 
gland,  suckling  from  it  should  be  suspended.  Brui.ses  or  wounds  made  by 
blunt  instruments  fre(|uently  cause  extravasations  of  blood,  subcutaneous  or 
intraglandular.  .\s  a  rule,  the  blood  is  slowly  absorbed,  but  it  may  become 
infected  and  supiJuration  ensiK'.  Traumatism  is  sometimes  followed  bj'  changes 
in  the  breast  predisposing  to  the  development  of  malignant  growths;  but  the 
relative  proportion  of  neojilasms  deix-ndent  on  such  injuries  is  undetermined. 
Ulceration  may  destroy  the  nijiple,  in  which  case  mastitis  is  very  suix'  to  develop 
after  each  subsequent  confinement.  Scars  following  burns  freciuently  dis|)lace 
the  nipjile  by  their  contraction,  but  tlo  not  necessarily  give  rise  to  serious  ili.s- 
turbanre  during  lactation. 

Neuroses  of  the  Breast. — Xevu-oses  of  the  iireast  are  met  with  most  conunonly 
in  young  unmarried  women.  Peculiar  sen.^^ations  in  the  breast  are  often  i-x- 
])erienced  at  the  time  menstruaticin  becomes  established,  and,  later,  at  the 
begiiming  of  each  menstrual  period.  Similar  unea.sy  .sensations  often  become 
troublesome  at  about  the  time  of  the  menoiiau.-^e,  and  in  neurotic  individual-; 
often  arouse  the  fear  of  a  beginning  malignant  growth.  Severe  neuralgic  i)ain 
(mastodynia)  may  be  localized  in  the  breast  itself  or  may  shoot  through  the 
breast  into  the  shoulder,  the  arm,  or  the  side.  In  hysterical  subjects  the  lii-easts, 
one  or  both,  often  become  sensitive  and  painful,  and  the  skin  over  the  bn'a.-<t 
may  he  so  hypera>sthetic  that  even  the  slight  i)re.ssure  of  the  clothing  ixx-onu's 
unbearable.  This  condition  is  often  associated  with  some  disturbance  of  tho 
pelvic  organs,  wliich  should  hi-st  of  all  receive  proin-r  attention.  It  als<-» 
happens  in  the  intercostal  neuralgia  which  comjilicates  neura.sthenia.  In  certain 
instances  minute,  indurated  nodules  (neuro-tibromata)  may  be  detecteil  in  the 
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breast  and  may  be  a  cause  of  intense  i)ain.  Severe  niastodynia  may  oeeur  also 
in  women  suffering  with  gout  or  rheumatism.  The  treatment  should  be  directed, 
as  far  as  may  be,  to  the  removal  of  the  primary  cause  of  the  neuralgia,  and  to 
the  im])rovement  of  the  general  health.  In  cases  associated  with  neuro-fibro- 
mata  the  little  tumoi-s  should  he  removetl;  in  those  dependent  on  gout  or  rheu- 
matism the  treatment  should  be  planned  with  due  reference  to  this  condition. 
The  mental  condition  and  morale  of  the  patient  have  often  much  to  do  with  these 
neuralgic  manifestations,  and  should  therefore  receive  careful  attention. 

Acute  Inflammations  of  the  Breast  (Mastitis  Acuta). — Inflammation  of  the 
l)reast  occurs  at  all  ages,  but  esperiall}'  in  earliest  infancy,  at  puberty,  in  connec- 
tion with  lactation,  and  about  the  time  of  tlie  menopause.  The  following 
different  forms  or  types  may  be  distinguished:  mastitis  neonatorum,  mastitis 
adolescentium,  mastitis  traumatica,  and  mastitis  puerperalis. 

Mastitis  Neonatorum. — This  fomi  of  inflammation  of  the  Iireast  appears  in 
the  two  sexes  alike,  and  oftenest  within  the  first  week  after  birtli.  The  breast 
becomes  swollen,  generally  with  redness  of  the  skin,  and,  in  some  cases,  with  a 
milky  or  serous  discharge  from  the  nipple.  Oftentimes  an  officious  or  over- 
zealous  nur.se  makes  a  mistaken  attempt  to  "rub  away  the  milk,"  thereby 
lighting  up  inflammation  or  aggi'avating  already  existing  troubk>.  The  etiology 
of  the  affection  is  .still  somewhat  indefinite,  nor  is  it  even  certain  that  the  process 
is  always  inflanmiatory.  Warren,  having  found  in  new-born  infants  a  prolifera- 
tion of  the  epithelium  with  shedding  of  epithelial  cells  and  accumulation  of  gran- 
ular debris  within  the  ducts,  believes  that  something  akin  to  an  inflammatory 
process  may  be  already  going  on  in  the  breast  at  birth.  Koelliker  regards  the 
affection  as  incidental  to  the  ])h3-siological  development  of  the  gland:  I)e  Sinety 
attributes  the  secretion  to  the  degeneration  of  the  epithelium,  filling  the  ducts 
with  debris  before  birth,  and  also  to  an  actual  secretion  of  milk. 

Rubbing  or  massage  of  the  breast  should  be  avoided.  Hot  compresses 
frecjuently  ai)plied  are  soothing  and  effective.  Suppuration  sometimes  occui-s, 
necessitating  immediate  and  free  opening  of  the  abscess;  the  incision  should  be 
made  in  the  direction  of  the  lactiferous  ducts,  which  are  arranged  radially  from 
the  nipple  as  a  centre.  With  adequate  provision  for  drainage,  healing  takes 
place  rapidly. 

Mastitis  Adolescentium. — Mastitis  occurring  about  the  time  of  puberty  affects 
the  breasts  of  boys  as  well  as  girls.  The  tensely  swollen  gland  is  often  \-ery 
painful,  and  is  hard  and  elastic  to  the  touch.  Circumscribed  small  nodules  may 
be  detected  within  the  breast,  or  the  induration  may  involve  the  entire  gland, 
which  may  be  felt  as  a  firm  disc.  Pressure  on  the  gland,  and  in  some  cases 
movements  of  the  arm,  evoke  jjain.  In  severe  cases  the  pain  is  intense,  the 
nipple  becomes  red  and  inflamed,  the  breast  greatly  enlarged,  the  axillary  lymph 
nodes  often  swollen,  and  in  some  cases  hard  strands  are  felt  leading  to  the  nipi)le. 
In  most  cases  the  inflammation  gradually  subsides,  and  in  the  course  of  a  few 
weeks  the  breast  becomes  normal.  Onl\-  rarely  does  suppuration  occiu',  calling 
for  free  incision.  Moist  warm  ap])licati(ins  and  farefuily  adjusted  pressure  favor 
resolution. 
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In  the  less  severe  cases  the  biea-it  becomes  moderately  swollen,  the  nipple 
Ijrominent,  the  areola  pigmentetl  and  sometimes  reddened,  and  there  is  more  or 
less  of  dull  aching  pain.  Usually  these  symptoms  disajipear  in  the  course  of 
two  or  three  weeks.  In  young  girls  a  painful  swelling  of  the  hrea.st  may  occur 
in  connection  with  mcnstmation,  and  is  due  probably  to  the  changes  incident 
to  se.xual  development.  \'icarious  menstrviation,  taking  the  form  of  hemorrhage 
from  the  breast,  has  also  been  observed  at  this  period. 

Mastitis  Traumatica. — Trauma  of  the  breast  in  men,  frdin  direct  pressure  as 
in  using  the  bit  stock  in  boring,  is  fre(|uently  followed  by  inflammation.  The 
mastitis  may  become  chronic,  or  infection  may  occur  through  a  .scratch  or  a 
furuncle,  giving  rise  to  suppuration. 

Mastitis  Puerperalis. — The  great  majoiity  of  cases  of  acute  mastitis  occur 
in  nursing  women,  especially  in  primipara'.  The  inflammation  begins  most 
fretiuently  within  the  fir.st  month  after  delivery,  and  oftener  in  the  third  or  fourth 
week  than  earlier.  It  usually  begins  by  attacking  only  a  part  of  the  gland, 
oftenest  the  lower  and  outer  part.  The  most  common  etiological  factor  is 
infection.  Scratches  and  fissures  about  the  nipple  sei-ve  as  the  points  of  entrance 
for  ))yogenic  gemis,  but  it  seems  almost  certain  that  in  some  cases  they  find  their 
way  directly  into  the  milk  ducts  by  way  of  the  nipple.  The  fact  that  cases  of 
acute  mastitis  occur  in  which  the  nipple  is  absolutely  health\'  supports  this  l)elief. 
I'rimiparte,  being  much  more  subject  to  alirasions  and  excoriations  of  the  nijjple 
than  are  women  who  have  i)reviously  suckled  children,  are  nnich  more  exposed 
to  infection  through  this  channel,  and  consetiuently  suffer  much  more  frequently 
from  acute  mastitis  during  the  puerperium.  Mastitis  may  develop  as  a  metas- 
tasis following  puerperal  metritis:  also  as  a  direct  infection  by  gonococci  trans- 
iVried  from  the  vagina  of  the  iiiotlicr  or  in  the  discharge  from  a  gonorrhceal 
ophthalmia  in  the  nursing  infant.  It  seems  certain,  as  taught  by  Billroth,  that 
in  most  cases  the  retention  of  milk  in  the  affected  breast  is  secondarv  to  the 
infection,  rather  than  its  cause.  Tlierc  is,  however,  a  simple  mastitis  which 
occurs  toward  the  end  of  pregnancy  and  which  appeal's  to  be  due  to  stagnation 
incident  to  a  premature  secretion  of  milk.  Similar  eases  are  seen  also  later  in 
the  puerperal  period,  although  most  freciuently  soon  after  parturition.  The 
breast  swells  and  becomes  jjainfui  and  sensitive  to  i)ressure,  and  the  distended 
lol)es  may  be  distinctly  jialiJalile.  There  is  some  redn(>ss  of  the  skin:  ordinarily 
fever  is  slight. 

This  simple  form  of  mastitis  may  l)e  followed  by  abscess.  The  stagnation  of 
milk  undoubtedly  favors  bacterial  development,  and  fissures  or  abrasions  of  the 
nii)]>le  offer  ready  avenues  of  infection.  Infection  of  the  sebaceous  glands  of  the 
aivola,  or  small  abscesses  develojiing  beneath  the  areola,  may  cau.se  extension  of 
the  sujipurative  process  in  the  subcutaneous  ti.ssue  of  the  i)reast.  or  may  involve 
the  parenchyma  of  the  gland  itself.  Infecting  micro-organisms,  entering  by  the 
nipple,  may  invade  the  interior  of  the  gland  by  way  of  the  milk  ducts.  The 
inflanunation  may  extend  in  so  many  ways  from  one  tissue  to  another  as  to  make 
it  impossible,  in  certain  ca.ses,  to  determine  the  path  of  the  infection.  Suppura- 
tion niav  occur  in  the  tis.sues  in  front  of  the  gland  ^paramastitis),  l>ehind  the 
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breast  (subinannnary  or  postniainniary  al)scoss),  or  in  llic  ^laiul  siihstain'c  itself 
(intraglaiulular  alisccss).  Siil)inaniinary  abscesses  result  occasionally  from 
caries  of  a  rili  oi-  fnnii  a  breaking  down  of  tuberculous  deposits  in  the  pleura 
contiguous  to  tile  breast:  therefore  not  necessarily  in  connection  with  lactation 
or  pregnancy.  Such  abscesses  are  slow  in  developing,  comparatively  painless, 
and  as  a  rule  small,  hard,  and  well  defined.  They  may  be  readily  mistaken  for 
deeply  sealed  solid  lumors,  from  which  they  are  best  distinguished  by  their  fixed 
relations  with  Ihe  tlioraeic  wall,  and.  <dinically,  by  the  fact  that  they  rarely  occur 
e\ce])t  in  wdineii  of  so-called  scrofulo\is  habit.  Involvement  of  the  axillary 
lymph  nodes  is  usually  jjresent.  In  a  tloubtful  case  an  exploratory  operation 
may  be  indicated,  to  clear  the  diagno.sis. 

A  superlicial  abscess  following  acute  ma.stitis  generally  develops  rapidly 
and  without  very  severe  con.stitutional  disturliance.  An  intraglandular  abscess, 
on  the  contrary,  is  attend(Hl  by  manifestations  of  nuich  greater  severity,  both 
local  .and  constitutional.  The  inflammation  may  afl'ect  one  or  several  of  the 
comiionent  lobes  of  the  gland.  The  dense,  rigid,  and  slowly  yielding  gland  tissue 
compresses  the  inHanied  structures,  giving  rise  to  a  feelingof  weight,  burning  heat, 
pronounced  throbbing,  and  often  agonizing  pain.  The  constitutional  disturb- 
ance is  commonly  severe.  The  entire  breast  may  become  enormously  swollen 
befoi-e  the  integument  shows  either  redness  or  swelling.  Intimately,  the  jnis 
makes  its  way  to  the  surface. 

Submannnary  abscess  develops  more  slowly  and  is  less  [iainful  than  intra- 
glandular abscess;  the  nipple  is  often  but  little  or  not  at  all  implicated,  and  the 
extension  of  the  inHannnatory  process  to  the  integument  of  the  breast  is  long 
delayed.  Theri'  is  ordinarily  but  little  constitutional  reaction  up  to  the  time 
when  the  gland  itself,  the  fascia,  or  the  integument  becomes  involved.  It  is 
especially  characteristic  of  submanmiary  abscess  that  the  gland  is  pushed  forward 
as  a  result  of  the  accumulation  of  pus  behind  it,  .so  that  when  pressed  by  the 
hand,  against  the  thorax,  it  feels  as  if  resting  ui)on  a  water  bed,  or  on  an  air 
cushion.  The  course  of  the  pus  toward  the  surface  may  be  either  through  the 
gland  between  its  lobes,  in  which  case  pointing  may  occur  near  the  areola  in  the 
direction  of  the  sterno-clavicular  border  where  the  glandular  tissue  is  thinnest, 
or  the  pus  may  find  its  way  around  the  gland,  to  ]X)int  at  jierhaps  several  places 
near  the  periphery  of  the  lireast. 

Tre.\t.mext. — In  non-suppurative  mastitis  the  treatment  should  be  directed 
to  overcoming  the  condition  of  stasis  of  the  milk.  The  nipples  should  be  carefully 
examined  for  any  mechanical  obstruction  to  the  free  flow  of  milk,  and  for  i:)ossible 
malformation,  such  as  a  retracted  nipple,  which  might  prevent  the  emptying 
of  the  breast  by  the  infant.  Search  should  also  be  made  for  such  lesions  as 
eczema,  warts,  ulcerations,  cracks,  etc,  of  the  nipple,  or  fissures  or  furuncles  of 
the  areola.  The  breasts  should  be  emjitied  of  milk  as  rapidly  and  as  thoroughly 
as  possible,  whether  by  suckling  the  infant,  by  the  use  of  the  breast  pump,  by 
massage,  etc.  When  the  breasts  are  heavy  and  pendulous  efficient  support 
should  be  gi\'en,  either  by  strapping  the  breast  with  strips  of  zinc  oxide  adhesive 
plaster  or  by  tln'  careful  application  of  an  elastic  bandage.     The  bandage  is 
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passed  twice  ol)li(iuely  aljoiit  the  eliest.  (•(irupressiu';  tlie  lower  half  (jf  the  ri^ht 
breast  and  the  upper  half  of  the  left  breast  with  one  turn,  and  the  upper  half  of 
the  rifiht  breast  and  the  lower  half  of  the  left  breast  on  the  second  turn.  This 
serves  the  double  purpose  of  suspendiiif;  the  heavy  breast  and  at  the  .same  time 
a.ssuriiis  <,nntle.  e<iuable,  and  constant  pressure.  Should  hard  nodules  persi.st 
in  the  fiiand  beyond  the  period  of  lactation,  the  induration  may  be  treated  by 
massage  and  pressure,  by  the  application  of  iodine  ointment,  etc.  Eliot  has 
reported  good  results  from  the  use  of  turpentine  poultices  api)iied  over  the  in- 
flamed areas  after  they  have  been  bathed  with  s])irits  of  turpentine.  Inasmuch 
as,  in  mastitis  due  to  infection,  the  integrity  of  the  l)reast  is  gravely  imperilled 
by  destructive  sujjpuration,  it  is  important  to  open  the  abscess  or  absce.s.ses  a.s 
early  as  possible,  and  to  make  effective  i)ro\isioii  foi-  free  and  continuous  drainage. 
Whenever  hot  fomentations  and  pressure  fail  to  bring  ai)out  definite  improve- 
ment within  a  few  days,  and  when  increasing  jjaiii,  (I'dema  of  the  .skin,  ri.se  of 
temperature  and  pul.se,  with  perhaps  rigoi-s,  make  the  diagnosis  of  suppuration 
jjractically  certain,  the  surgeon  shoidd  not  wait  for  fluctuation  but  should  make 
free  incisions  into  the  inflamed  areas,  bearing  always  in  mind  that  new  foci  of 
su]jpuration  may  appear  in  lobes  not  jireviovisly  affected,  and  that  subse<|uent 
incisions  may  be  re(;uired.  Free  incision  with  ])erfect  drainage  affords  the  most 
effective  means  of  arresting  or  controlling  an  inflammatory  process  in  the  stage 
of  incipient  suppuration;  it  follows,  therefore,  that  early  and  free  incision  of  an 
infected  and  inflamed  brea.st,  saving  the'  jiatient  from  preventable  grave  nnitila- 
(ion,  is  pre-.-minenth'  the  conservative  procedure.  The  foci  of  su])|)uration  are 
ordinarily  small,  but  the  free  drainage  of  the  infiltrated  tissues  both  limits  the 
destructive  process  and  enables  the  inflamed  organ  to  throw  off  the  infection  and 
go  on  to  the  stage  of  repair.  Su|ieifi(iai  incisions  into  the  outlying  portions  of 
the  abscess  arc  worse  than  useless.  .Xot  only  are  they  ineffective  in  controlling 
the  inflamniatoiy  process,  l)ut  they  do  harm  l)y  opening  up  additional  areas  to 
infection.  The  incisions  should  radiate  from  the  nipjile.  to  avoid,  as  far  as 
possible,  the  cutting  of  the  milk  ducts.  They  should  be  long  enough  and  dee|) 
enough  to  reach  entirely  through  the  infected  and  indiu'ated  tissues,  and  thus 
insure  five  and  dependent  drainage.  Larger  abscesses  should  be  freely  oi)ened 
liy  long  radial  incisions,  which  should  lie  mimerous  (>nough  to  insure  against 
])ossible  dannning  or  mechanical  retention  of  li(iuid  in  any  part  of  the  gland. 
\\'hene\(r  suppuration  is  extensivT,  with  large  abscesses,  the  i)atient  shoidd  i)e 
aiuesthetized,  a  free  incision  made  into  an  alxscess  cavity,  a  finger  introduced, 
and,  as  far  as  may  be,  the  flbrous  .septa  lietween  it  and  any  adjacent  cavities 
brokep  down.  Other  incisions,  as  numerous  and  extensive  as  may  be  indicated, 
rollow.  until  tile  entire  affected  area  has  been  thoroughly  explored:  the  knowledge 
of  the  extent  and  direction  of  the  burrowing  channels  ac(|uired  by  the  introduc- 
tion of  the  finger  enabling  the  surgeon  to  proceed  intelligently  in  making  ,<uch 
suiipleinentary  incisions  as  may  be  necessary. 

The  infiltrated,  sloughing  gland  tissue  may  be  curetted.  aii<l  any  remaining 
shreds  or  ma.sses  removed  with  the  sci.ssors  or  forceps.     The  wound  is  then  packed 
and  thickly  covered  with  sterile  or  antiseiJtic  gauze,  and  a   bandage   apiilied 
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with  luodcratc  prcssiirr.  '\'\\r  wiitcr  attaclics  litllc  importance  to  irri<;ation  of 
till'  inl'ccti'd  cavity,  and  |irclcrs  a  loose  packing;  of  stei'ilc  <i;anze  to  the  iodofonu 
jiauzcrecoiiinieiKied  by  mail}'  surjieons.  Wlieii  the  work  has  been  thoroughly  done 
the  process  of  repair  advances  rapidly  and  in  a  satisfactory  manner;  the  fjland 
tissue  is  at  least  in  part  conserved,  and  the  ensuing  cicatricial  contraction  min- 
imized. On  the  other  hand,  a  temporizing  coui'se,  or  reliance  on  small  incisions, 
however  numerous,  is  ordinarily  followed  by  veiy  slow  healing,  with  general 
atrophy  of  the  gland  and  formation  of  much  scar  tissue — a  condition  which,  as  is 
generally  recognized,  is  apt  to  lead  to  the  subsequent  development  of  carcinoma. 

In  submanmiary  abscess,  in  which  the  breast  is  lifted  from  the  underlying 
muscles  by  pus  accumulating  in  the  subjacent  loose  tissue,  a  bold  incision  should 
be  made  along  the  lower  margin  of  the  gland,  and  drains  should  be  so  placed  as  to 
maintain  free  evacuation.  As  the  discharge  diminishes  the  drains  may  gradually 
be  withdrawn.  In  a  few  cases  the  suppurative  process  may  become  so  extensive 
and  inveterate  as  to  necessitate  amputation  of  the  entire  breast. 

Some  patients  will  decline  to  submit  to  surgical  treatment  of  mastitis,  espe- 
cially in  the  early  stages  of  the  infiamniation.  In  cases  of  this  character,  in 
which  radical  treatment  is  out  of  the  cjuestion,  the  application  of  cold,  by  means 
of  ico  bags  to  the  inflamed  brea.st,  may  be  at  least  palliative. 

Artificially  induced  hypenpmia  iStauuiKishypera'niie),  which  is  commonly 
])roduced  by  the  api)lication  of  a  large  l)ell-shai)ed  cupping-gla.ss  (with  exhaustion 
of  the  contained  air)  t>\-rr  the  inflamed  breast,  is  highly  extolled  by  Bier  as  a 
princiiKil  remedial  agent  in  all  forms  and  stages  of  mastitis,  and  as  an  important 
adjuvant  to  incision  of  deep  foci  of  suppuration.  In  the  earlier  stages  of  the 
disease  an  effort  is  made  to  draw  out  the  confined  secretions  through  the  nipple, 
and  later  to  draw  out  also  the  pus  from  any  fistulous  openings  and  from  relatively 
small  operative  incisions.  It  is  claimed  that  by  this  method  the  treatment  is 
notably  shoi-tened,  and  that,  even  in  aggravated  cases,  much  of  the  glandular 
tissue  is  conserved. 

Kaarsberg  has  strongly  rcconnnended  massage  of  the  bivast  in  mastitis;  he 
claims  that  thereby  both  the  accumulated  milk  and  the  pus  may  be  removed 
from  the  breast.  The  manipulation  necessary  to  effect  this  result  is  so  painful 
as  often  to  necessitate  the  employment  of  a  general  ana'.sthetic ;  and  the  instnic- 
tions  state  that  the  iirocedure  shoukl  be  continued  for  half  an  hour  at  a  time, 
and  i-cp(';ited  at  least  twice  a  day  for  several  succeeding  days.  The  method  of 
Bier  is  much  less  severe,  as  well  as  more  efficacious. 

In  mastitis  due  to  bacterial  infection  the  chikl  should  not  be  allowed  to 
niu-se,  e\-cn  though  the  ])ain  be  not  intolerable,  as  it  ordinarily  is.  The  l)reast 
should  lie  emptied  artifici;dly  by  means  of  the  breast  pumj)  or  by  massage, 
and  the  secretion  of  milk  held  in  check  by  saline  purgatives.  Neglect  or  in- 
efficient treatment  exposes  the  patient  to  increased  risk  of  general  infection. 

Chronic  Inflammations  of  the  Breast  i Mastitis  Chronica). — Particular  fonns 
of  chrnnic  inlianiiiiatidii  of  the  hiia>t  \u\vi-  iicen  described  undei' different  names: 
as,  for  example,  chronic  cy.stic  mastitis  (Koenig),  interstitial  ma.stitis  (\'irchow), 
cvstic  disease  of  the  breast  (Reclus),  cy.stadenonia  of  the  breast  (Schimmelbu.sch) 
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chrdiiic  iiKiniiiinry  tumor  (AstlcV  Cuopcrj,  etc.  Tlic  coiidition.s  noted  In-  Cfitain 
writcis  ((incspond  so  closely  to  the  atrophic  changes  incident  to  old  age  as  to 
suggest  the  possibility  that  in  some  cases  senile  conditions  may  have  been  in- 
terpreted as  pathological.  It  is  certain,  however,  that  there  are  cases  of  chronic 
interstitial  inflammation  of  the  mamma  which  eventually  develoij  si)ecial 
pathological  conditions,  due  to  liypcijilasia  with  contraction  of  the  fibrous  tissue. 
The  newly  formed  connective  tissue,  in  contracting,  compresses  the  secreting 
acini  and  the  ducts,  with  resultant  atro])hy  and  disapjx-arance  of  the  gland 
tissue;  the  entire  breast,  or  the  affected  i)ortion,  becomes  converted  finally  into 
a  contracted  mass  simulating  dense  scar  tissue.  In  a  large,  heavy,  pendulous 
breast,  the  transformed  gland  may  fee!  like  a  ball  under  the  skin;  in  a  .^nailer 
breast  it  may  be  lifted  from  the  underlying  ti.-<sues  and  feels  like  a  (juoit  just 
beneath  the  surface 

It  is  often  difficult  to  distinguish  iiatiioiogically  Ix'twecn  ciu-onic  mastitis  and 
senile  filtroid  transformation.  When  only  ])ortions  of  the  breast  are  involved,  it 
may  be  extremely  difficult  to  differentiate  the  affection  from  fibro-adenoma.  or 
from  cancer.  In  chronic  mastitis  the  tilirous  tissue  enclo.ses  and  surrounds  the 
interstitial  fat  of  the  breast,  whereas  fibro-adenoma,  a  benign  growth,  pushes  aside 
the  fat  and  other  constituent  parts  of  the  mamma.  In  most  cases  of  chronic 
mastitis  there  is  cyst  formation  with  proliferation  of  the  e|)ithelium  of  the  acini; 
these  becoming  choked  with  cells  which  break  down  to  form  central  cavities. 
Some  writers  regard  the  epithelial  proliferation  as  .secondary  to  the  contraction 
of  the  newly  formed  connective  tissue,  the  effect  of  which  ])rocess  is  to  compress 
and  occlude  the  ducts.  Koenig  believes  that  the  duct  .system  is  fii-st  affected; 
Schimmell)usch,  on  the  other  hand,  ascribes  the  origin  of  the  cysts  to  an  over- 
growth of  the  epithelium  of  the  acini. 

Although  in  most  ca.s(>s  of  chronic  intcrstiti;tl  niastilis  the  disease  is  ob.-;erveil 
ai)out  liic  lime  of  liic  menopause,  it  iii.-iy  appear  at  any  time  after  puberty.  In 
}'oiHig  women  it  occurs  oftenest  in  neurotic  sulijects.  and  is  generally  as.-;ociated 
with  some  disturbance  of  the  pelvic  organs,  frct|uentiy  witii  disorders  of  men- 
struation. In  inai-ried  women  it  seems  tn  nccur  most  frei|uently  in  tiiose  who  are 
sterile  oi-  in  lliose  wlio,  li,-i\ing  bdriie  children.  Iia\'e  not  .-uckled  them.  Pain  is 
usually  a  ])rominent  featvu'e  and  is  connnonly  severe:  in  neurotic  individuals  it 
may  even  be  agonizing.  Simply  touching  the  affected  brea.^^t  causes  great  i)ain, 
and  many  shrink  e\-en  from  the  thought  of  having  the  breast  touched.  If 
pressure  is  made  o\-er  the  point  where  the  mannnary  gland  filaments  of  the 
intercostal  nervi's  make  their  exit  from  the  thoracic  wall,  great  pain  is  elicited. 
The  axillary  lymjjh  nodes  are  not  enlaiged  or  indurated.  There  is  no  fever. 
Sometimes  both  breasts  are  arfect(>d.  In  c.ases  of  diffuse  intei-stitial  mastitis, 
the  disease  advances  slowly,  and  ends  in  contraction  of  the  newly  formed  fibrous 
tissue. 

There  is  a  form  of  mastitis  which  occasionally  develops  aiiout  the  time  of  th(> 
menopause,  pursues  a  chionic  coui'se.  and  giv«'s  risr  to  circvnn,><cril)ed,  firm  indura- 
tion with  marked  shrinking  of  the  breast  and  retraction  of  the  nij^ple  and  skin. 
In  this  foini  of  "sciirhous"   m.-unma.   the  axillary  lymph  nodes  are  usuallv 
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ciilai'jicd.  Svich  cases  ai'c  rare,  l)iit  arc  iiuportant  as  being  dilKciilt  (o  distinguisli 
iVoiii  certain  tyiics  of  carcinoma.  According  to  Warren,  who  i-eports  a  case 
in  a  young  woman,  tlie  disease  may  occur  early  as  well  as  late  in  life.  It  is 
well  to  rememher  tlial  in  ciu-onic  interstitial  mastitis  the  mass  does  not  inci'case 
progressively  in  size,  whereas  such  increase  is  the  rule  in  neoplasms. 

Clinically,  the  distinction  between  a  carcinomatous  mass,  a  tibro-ailenoma, 
and  a  chronic  mastitis  can  usually  be  made,  but  it  may  be  a  very  difficult  thing 
to  do.  The  method  of  examining  the  breast  by  pressing  it  between  the  flat  of 
the  hand  and  the  thoracic  wall  will  give  infoi-mation  f)f  great  value.  The  ex- 
aminer stands  behind  the  patient  and,  reaching  over  the  shoulder,  presses  the 
breast  against  the  thorax  with  the  flat  hand:  if  no  circumscribed  tumor  is  felt, 
the  diagnosis  of  a  cyst,  a  fil)ro-adenoma,  a  carcinoma,  or  other  neoplasm,  is 
excluded.  If  llie  breast  is  examined  l)y  jiressing  it  between  the  tliumi)  and 
fingers,  a  chronically  indurated  area  may  gi\'e  much  the  same  sensation  as  does 
a  tumor,  but,  if  it  is  examined  with  the  flat  hand  jiressing  against  the  chest,  the 
resemblance  to  a  neoplasm  disappears. 

TnE.\TMENT. — The  internal  administration  of  jxitassium  iodide  or  otlier 
form  of  iodine,  conjoined  with  the  ai^jilication  of  mercurial  ointment  or  of  com- 
pound iodine  ointment,  with  support  of  the  breast  in  such  a  manner  as  to  exert 
ecjuable  and  constant  i)i'essure,  if  it  can  be  borne,  and  with  attention  to  the 
general  health,  may  lead  to  resolution  of  the  tumor.  Should  this  fail  to  bring 
relief,  amputation  of  the  breast  may  be  necessary,  as  the  pain  is  not  infrequently 
so  severe  as  to  compel  this  sacrifice.  Furthermore,  the  danger  of  persistent 
irritation,  ]io.ssibly  eventuating  in  the  development  of  carcinoma,  and  the  fact 
that  it  is  sometimes  impossible  to  make  a  positive  diagnosis  as  between  chronic 
mastitis  and  contracting  scirrhous  cancer,  nuist  be  borne  in  mind  as  reasons  for 
operating  in  certain  cases.  When  one  is  in  doubt,  it  is  best  to  err  on  the  sitk'  of 
safety  and  remove  the  gland. 

Galactocele. — Galactocele  is  a  cystic  formation  containing  milk  or  its  deriva- 
tives. It  is  a  comparatively  rare  affection,  originating  in  dilatation  of  the 
galactiferous  tubes,  with  rupture  of  their  walls  and  escape  of  milk  into  the  cellular 
connective  tissue,  as  a  result  of  which  the  latter  becomes  so  conilensed  as  to 
form  a  sort  of  cyst  wall.  The  contents  of  the  cyst  vary  very  much.  At  one 
time  they  consist  of  a  turbid  fluid  with  admixture  of  colostrum  corpuscles,  at 
another  they  consist  apparently  of  pure  milk,  of  a  substance  resembling  butter, 
of  a  lifiuid  resembling  cream,  or  of  cheesy  masses.  The  cyst  is  usually  single, 
and  seldom  attains  a  size  greater  than  that  of  an  egg  or  an  orange.  Exceptionally, 
however,  it  reaches  an  enormous  size:  one  having  been  described  by  Scarpa 
which  contained  ten  ]X)unds  of  Huid.  An  old  galactocele,  with  inspissated 
contents,  may  become  very  hard,  and  may  easily  be  mistaken  fol-  a  neoplasm. 
In  very  rare  instances  the  wall  of  the  cyst  becomes  calcareous.  The  diagnosis 
turns  largely  on  the  clinical  hi.story — the  development  of  the  tumor  in  connection 
with  pregnancy  and  lactation,  its  tendency  to  undergo  enlargement  during 
lactation  or  suckling,  etc.  It  may  I)e  impossible  to  reach  a  jxjsitive  diagnosis 
except  by  aspiration  or  incision. 
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Tkkatment. — The  trcatiuciit  is  opcralivc,  but  intfrfcroncc  should,  if  p()s.sil)l(', 
Ik'  postponed  until  the  secretion  of  milk  has  practically  ceased.  In  very  recent 
cases  aspiration  of  the  cj-st  will  sometimes  effect  a  cure;  in  othei"s,  incision  with 
drainage  or  packing  is  necessary.  In  cases  of  old  galactocele,  with  thickened 
and  indurated  walls,  it  is  generally  best  to  dissect  out  the  entire  cyst.  In  in- 
durated galactocele,  Keen  recommends  amputation  of  the  breast;  and,  in  general, 
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wlicii  till'  cyst  is  (lid  and  thick-walled,  or  when  the  cyst  walls  arc  c;dcareous,  as 
in  a  case  observed  by  tlic  writer,  or.  iiii:ill\-.  when  there  are  multiple  cysts,  this 
is  uiii|uestionably  tiie  ]n(i|irr  course.     (.Fig.  .378.) 

Tuberculosis  of  the  Breast. — Tuberculosis  of  the  mammary  gland,  although 
luit  ((luuudii.  is  iHit  so  rare  as  has  been  .supi)osed.  Writing  in  ISilS.  Levings 
found  only  fifly-se\-eii  reported  cases,  but  saw  .seven  ca.ses  hini.self  within  two 
yeaiv.  It  seems  certain  that  the  condition  often  goes  unrecognized.  Tubercu- 
lous disease  of  the  breast  oeeui-s  most  fre(iuently  in  women  of  middle  age.     .\  ca.se 
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rc|iiirtril  in  Sriuniiil's  .hthrbuch  (ISUI  i.  in  an  infant  of  one  year,  and  another 
r('C(ii-(|('(l  case,  in  a  wninan  of  fiftA'^-thrcc  years,  are  except  iimal.  The  disease  is 
Siiitl  Ijy  uiosl  aulliors  td  be  oftenest  secondary,  as  wlien  tiie  inaniina  is  attacivcd 
by  extension  from  some  neif^hborinj;  orfi;an,  sncli  as  llie  axillary  lymph  nodes, 
the  ribs,  oi-  (he  ])leura.  There  can  be  little  donbt  that  the  jirocess  is  more 
fre(|uently  primary  in  (he  breast  than  has  liere(()l'oi'e  been  recognized.  Of  ti\-e 
cases  of  mammary  tuberculosis  observed  by  Kamamura  (1904),  four  were  classed 
as  primary.  Clinically,  tuberculosis  of  the  breast  may  show  itself  under  different 
aspects;  most  frequently  perhajjs  in  the  form  of  deep  isolated  nodules  which  later 
become  fused  into  a  single  nodular  mass.  The  course  of  the  di.seasc  is  typically 
clironic:  the  hard,  irregular  tuberculous  mass  or  masses  persisting  often  for 
months  or  years  before  breaking  down  occurs.  Velpeau  has  described  cases  in 
which  multiple  isolated  masses  had  undergone  central  caseous  degeneration. 
The  breast  is,  as  a  rule,  but  slightly,  if  at  all,  enlarged.  Fairly  circumscribed, 
nodular  areas  of  induration  can  be  felt  on  palpation.  These  nodular  masses  tend 
slowly  to  increase  in  size,  and  later  to  break  down  by  suppuration  and  open 
externally;  the  breast  becoming  riddled  with  sinuses.  Usually  there  is  retraction 
of  the  nip])le,  but  the  breast  remains  freely  movable  on  the  subjacent  tissues. 
The  axillary  lymph  nodes  are  often  swollen  or  in  a  state  of  caseous  degeneration. 
Both  breasts  may  be  implicated.  Circumscribed  cold  abscesses  may  form  within 
the  gland;  the  breast  increasing  gradually  in  size  and  becoming  tense  and  fluc- 
tuating. In  rare  instances  the  abscess  is  outlined  by  a  ring  of  dense,  infiltrated 
breast  tissue.  The  skin  over  the  abscess  remains  normal.  Incision  is  followed 
by  escape  of  thin,  curdy  pus;  and  (he  cavity  is  found  lined  \\ith  a  characteristic 
membrane.     (Halsted.) 

Tuljcrculous  infection  is  supposed  (o  take  ]ilace  by  way  of  the  lyni|)ha(ies. 
lialsted  believes  that  in  most  cases  there  is  a  retrograde  transmission  thi'ough 
the  lymphatics  from  tuberculous  disease  in  the  axilla  or  in  the  thoracic  cavity. 
Infection  may  also  occur  through  the  milk  ducts,  or  from  a  surface  wouml  such 
as  a  fissure  of  the  nipple  or  an  abrasion  of  the  breast.  In  such  cases  (he  bacilli 
may  be  introduced,  through  nursing,  from  the  mouth  of  a  tubercidous  suliject. 
Functional  activity  of  the  breast  undoubtedly  predisposes  to  the  infection. 

Di.\GN()Sis. — In  the  early  stages  of  tuberculosis  of  the  breast  the  diagnosis 
is  always  difficult,  and  may  be  impossible  even  in  more  advanced  cases,  except 
with  the  aid  of  a  microscopic  examination.  AVhen  sinus(>s  have  formed,  the 
general  appearanc(>  of  the  sinus  and  the  character  of  the  discharge  are  distinctive. 
Microscopic  examination,  cuhuri's  of  (h(>  breast  secretion  or  of  bits  of  the  diseased 
tissue,  and  inoculation  of  animals,  may  confirm  the  diagnosis.  In  primary 
tuberculosis  of  (he  manuna  (ubercle  bacilli  are  liy  no  means  always  foimd. 
Schley  states  that  in  .seventy-seven  cases  flautier  found  typical  bacilli  only 
twenty-nine  times,  and  that  Scudder  found  bacilli  only  twenty-nine  times  in 
eighty  cases.  When  the  disease  is  primary  in  the  breast,  and  is  limited  to  the 
gland  and  the  axillary  lymph  nodes,  the  prognosis  is  favorable.  If  the  disease 
is  widely  disseminated,  and  other  organs  are  implicated,  the  prognosis  will  turn 
on  the  extent  of  the  disease  and  the  parts  involved. 
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A  child  shoulil  ii(\-i  T  lie  alliiwcil  to  muse  fiuni  a  hicast  afl'cctcd  with  tiilxT- 
culosis,  lest  it  Ix'Cdinc  iiif-'ctcil  from  this  souicc. 

Treatment. — In  cold  alisccsscs,  incision,  or  removal  of  the  al)sccss  wall,  and 
trt'atmcnt  of  the  wound  with  iodoform  may  he  ti'icd:  Init  the  wisdom  of  such 
procedures  is  f|Ufstional)lc.  Amputation  of  the  breast,  with  complete  cleanin>i 
out  ot  the  axilla,  is  the  lictU  r  cimux'.  A  tulx'iculous  mass  left  in  the  {jiand  is 
very  likely  to  i;i\-e  rise  to  infeclion  of  the  a\illai'\-  l\iiiphatics,  and  infection  may 
also  extend  to  tlie  lun>,',  !i\-ei-,  or  meiliastinal  lymph  nodes.  Tuberculous  foci 
are  often  found  insujiposi^dly  healthy  lymjjh  nodes  at  a  distance  from  the  original 
disease.  In  secondary  tuberculosis  of  the  breast,  the  diseased  mass  should  be 
remo\-e(l  whenever  the  disease  is  not  too  far  advanced  elsewhere  and  when  the 
f^enei'al  condition  of  the  patient  warrants  such  inti'rference.  The  "general  health 
of  the  ]iatient  should  always  i'ecei\'e  careful  attention. 

Sjrphilis  of  the  Breast. — Syphilis  may  manifest  itself  in  the  breast  either  as  a 
typical  gununa  or  as  a  diffuse  di.sseminated  process.  At  fii-st,  the  indin'atif)n  of 
a  gununa  may  be  poorh'  defined,  and  there  may  be  entire  absence  of  sensitivene.ss; 
later,  the  affected  area  becomes  circumscribed  and  there  is  tenderness  on  pressure. 
In  its  early  stages,  it  may  be  difficult  or  impo.ssible  to  distinguish  Ix'tween  a 
gunmia  and  a  neoplasm.  The  axillary  lymph  nodes  are  commonly  enlarged. 
The  nipple  may  be  retracted  if  the  mass  has  its  origin  in  the  centre  of  the  i)rea.st. 
At  a  later  stage  the  gumma  may  become  adliercnl  to  the  skin,  and  may  ulcerate, 
or  it  may  slough  away  in  its  entirety.  Oununa  of  the  manuna  proper  is  very  rare. 
Occasionally  one  sees  a  tertiary  or  late  secondary  syphilitic  affection  of  the  breast 
in  which  there  is  a  more  or  less  uniform,  indurated  enlargement,  generallj'  smooth, 
ami  not  very  sensitive.  Such  a  sy|)liilitic  mastitis  may  affect  one  or  both  breasts. 
I'sually  other  evidences  of  .syphilis  may  be  found.  This  form  of  late  syphilis, 
as  also  gumma  of  the  breast,  ordinarily  yields  to  the  intelligent  administration  of 
jjotassium  or  sodium  iodich',  either  alone  or  in  combination  with  mercury. 
There  has  also  l)een  noted,  in  connection  with  hereditary  syphilis,  a  mastitis  in 
which  atn)|ihy  nf  the  gland  generally  suju'rvenes. 

Actinomycosis. — A  few  cases  of  this  veiy  rare  affection  of  the  l)reast  have 
been  reported.  The  disease  may  be  primary  in  the  brea.st,  or  secondary  to 
actinomycosis  of  contiguous  ii.aits.  In  most  cases  the  di.sea.se  affects  fii-st  the 
lung,  the  pleura,  or  the  tlior.aeic  wall,  and  extends  to  the  i)rea.st  by  continuity. 
Cases  have  been  ivcimled  in  jiatients  of  ages  ranging  from  twenty-two  to  thirty- 
five  years.  When  i)riinary  in  the  mamma,  it  is  at  fiivt  painless,  and  is  ordinarily 
discovered  by  ehami'.  It  appears  in  iIk-  form  of  one  or  more  hard  noilules  or 
mas.ses.  usually  well  delined.  ami  nut  .■nlhereiil  In  the  neighl)oring  ti.ssues.  The 
general  health  is  not  affected,  and  the  axillary  lymph  nodes  are  not  involve<l. 
The  latter  sign  is  iniiwrtant  in  diagnosis,  as  differentiating  actinomycosis  fmm 
carcinoma  and  tuberculosis,  in  both  <if  which  diseases  involvement  of  the  axillary 
lymph  notles  is  onlinarily  present. 

If  the  disease  has  ailvanced  to  the  stage  of  .sui)puration.  or  if  the  actinomy- 
cotic nia.sses  have  been  removed,  microscopic  examination  of  the  pus  or  of  the 
tissues  should  establish  the  diagnosis.     With  a  definite  diagnosis  of  actinomycosis, 
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tlu'  treat iiiciit  slioulil  ill'  the  iiiimrdiati'  aiii|tutati<)n  of  the  cut  ire  l)rcast  and,  if 
the  disease  involves  eontiguous  tis.sucs,  the  cutting  or  curetting  away  of  the 
affected  i)arts  as  coni|)letely  as  possible.  The  surgical  treatment  should  he  re- 
cnforced  hy  the  administration  of  potassium  iodide  in  Large  and  increasing  doses. 


HI.  TlMoliS  (i|-  ■1111-;  FEMALE  BREAST. 

Tumors  of  tlie  breast  represent  almost  every  known  tj'pe;  hence  their  accu- 
rate discrimination  is  of  vital  importance  from  the  progno.stie  as  well  as  the  thera- 
jjcutic  point  of  view.  l)esci-i])tions  of  ])athological  findings  are.  h(iwe\-er.  so 
varied,  and  so  many  names  ha\'e  been  employed  to  r'liiphasize  nioi-e  or  les.s 
essential  differences,  that  the  suigeon  is  apt  to  be  confused  in  his  attempts  at  a 
satisfactoiy  da.ssification.  To  avoid  confusion  and  at  the  same  time  to  lay 
proper  stress  on  essentials,  the  simplest  possible  classification  is  to  be  jireferred. 
The  timioi-s  of  the  breast  will,  therefore,  be  considered  here  largely  from  the 
clinical  standpoint,  and,  i)rimanly,  under  the  two  heads  of  benign  and  malignant 
growths.  Even  this  distinction  is,  however,  imperfect,  inasmuch  as  some  tumors 
which,  early  in  their  development,  are  distinctly  benign,  may  later  undergo 
malignant  transformation,  while  in  other  cases  it  may  be  difficult  or  imjMj.ssible 
to  draw  a  definite  line.  Hence  e\-en  the  distinction  between  benign  and  m.alig- 
nant  neoplasms  must  of  necessity  be  relati\'e.  and  must  often  tui'n  mi  clinical 
characteristics  even  more  than  on  ])ath(jlogical  considerations  based  on  difleivnces 
in  stmcture. 

Structurally,  the  benign  tumors,  as  contrasted  with  tlie  malignant  growths, 
are,  generally  speaking,  homologous;  that  is,  they  are  made  up  of  tissues  resem- 
bling the  nonnal  constituent  tissues  of  the  breast.  The  benign  group  includes,  of 
the  connective-tis.sue  tumors,  the  fibromata  in  their  various  forms:  and,  of  the 
epithelial  tumors,  the  simple  and  mi.\ed  adenomata.  In  the  malignant  group 
we  find,  of  the  connective-tissue  tumors,  the  various  sarcomata;  and.  of  the 
epithelial  tumors,  all  the  tyjx's  of  carcinoma.  To  this  general  tlivision.  h(iwe\-er. 
there  are  marked  exceptions:  the  enehondromata.  for  instance,  are  structurally 
heterologous,  although  clinically  i)enign. 

Classification. — For  clinical  ]iuri>oses,  tumors  of  tlie  lireast  may  be  classed 
as: — 

1.  Tumoi-s  springing  from  and  closely  resembling  fully  formed  tissues  of  the 
connective-tissue  group — fibro-adenoma,  my.xoma.  li|)onia.  also  chondroma. — 
all  of  which  are  clinically  benign. 

2.  Tumoi-s  derived  from  the  connective  tissue  and  resembling  it  in  its  em- 
biTonic  or  transitional  stages, — .sarcoma  in  its  different  fomis, — but  all  of  them 
malignant. 

■i.  Tumors  derived  from  the  glandular  einthelium.  and  more  or  less  closely 
resembling  glandular  tissue.  This  da.ss  includes  pure  adenoma,  aden.)-fibroma 
(adenoma  with  admixture  of  fibrous  tissue),  and  adeno-cy.stoma  (adenoma  with 
cysts);    all   of  them   benign.     Hut    growths  combining  glandular  tissue   with 
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atypii-al  (•(iiincctivc-tissuc  clciiK'nts  irduml  cells,  spindle  cells,  (jr  t^iiiiit  ecH.s)  — 
iuleiKi-san'oina — bclonji  In  tin'  clinically  nialif;nant  firoup. 

4.  Tumors  composed  of  atyiiical  epithelial  cells— carcinoma; — also  tumors 
combining  glandular  tissue  with  atypical  epithelial  cells — adcno-carcinoma. 
'I'liese  tumors  are  typically  malignant. 

.').  Tumors  resulting  from  a  new  giowtli  (if  certain  special  tissues,  as  nerves 
and  blood-vessels — neuromata,  angiomata,  etc. — all  of  them  lienign. 

Tumors  of  the  breast  are  sul)ject  to  mnnerous  and  varied  forms  of  degenera- 
tion, giving  rise  to  conditions  which  have  been  describeti  as  sul)-varieties,  with 
I'csultant  confusing  multii)lication  of  names.  Thus  a  sarcoma  or  a  fibro-adenoma 
may  undergo  a  myxomatous  change  or  may  become  cystic,  or  a  sarcoma  may 
develo])  cartilaginous  or  bony  areas,  etc.,  the  turn  ir  remaining,  however,  dis- 
tinctively a  sarcoma,  or  a  fibro-adenfnna; — an  all-imi)ortant  distinction  which 
determines  the  malignant  or  benign  character  of  the  growth,  lunbarrassment 
in  diagnosis  may  result  also  from  changes  in  the  breast  incident  to  the  period  of 
life  or  to  the  state  of  ph3-siological  rest  or  activity;  or,  again,  characteristic 
features  may  be  obscured  by  changes  in  the  component  tissues  of  the  breast 
resulting  from  recent  or  old  inflammatory  complications.  To  minimize  possible 
confusion,  the  study  of  tiuuors  of  the  breast  should  be  <lii-ected  rather  to  the 
clinical  ])icture  as  ;i  whole  than  to  pai'ticular  conditions  consideivd  more  or  less 
apart  fi'oni  the  whole.  I'"aniiliai'ity  with  the  general  characteristics  of  the  prin- 
ci|ial  types  of  manunary  tunioi-s  lilii-o-adenoma.  sarcoma,  and  carcinoma  — 
will  go  far  toward  resolving  doubt  in  individual  cases. 

Gi:nkk.\l  Ch.\h.\cteristks. — Benign  tumois  are  made  up.  in  a  general  way, 
of  tissues  which  more  or  le.ss  closely  resemble  the  normal  ti.ssues  of  the  brea.st. 
They  are  as  a  rule  definitely  circumscribed,  sharply  outlined,  and  movable  within 
the  breast.  As  tliey  increase  in  size  they  displ.-ice  but  do  not  itu'ade  the  con- 
tiguous ti.ssues.  Carcinoma,  on  tlie  other  hand,  intiltrates  and  destroys  the 
neighboring  tissues,  is  without  delinite  demarcation,  and  is  innno\-aI)le  apart 
fi'om  the  breast  as  a  whole.  The  malignant  tumors  ai'e  ordinarily  of  more  vii]nd 
growth  than  the  benign,  tlie  rapidity  of  inci'ease  being  generally  related  to  the 
]iro|iortion  of  cellular  elements  in  tlie  growth.  .\s  a  rule,  the  softer  •■ind  more 
vascular  tumors  are  those  most  likely  to  gi\e  rise  to  mi'tastases.  therefore  clini- 
cally the  most  malignant. 

Metastases  are  an  indication  of  m.alignancy;  they  occur  early  in  the  soft, 
fast-growing  tumors,  minute  poitions  or  (lusters  of  cells  being  detached  and 
cari'ied  away  by  the  lym|)hatics  (in  caiciiKima  i  or  by  the  veins  (in  sarcoma). 
Cachexia  and  general  exhaustion  often  accompany  malignant  tuinoi-s.  although 
in  most  ca.ses  only  in  the  ailvanced  stages  of  the  local  disease. 

The  histological  difi'erentiation  of  mammary  tumoi-s  is  often  very  ditlicult ; 
the  liner  microso])ic  distinctions  bearing  a  .somewhat  incon.stant  relation  to  the 
clinical  picture.  The  all-im]Hirtant  practical  (|uestioii  is  whether  a  tumor  is 
benign  or  malignant:  for  u|ion  this  point  nnist  rest  tiie  decision  as  between 
imperative  inunediate  removal  of  the  growth  and  permis.sil)le  delay.  In  typical 
ca.ses  the  clinical  diagnosis  is  generallv  easv.  but  there  are  nianv  cases  in  which. 


AMKIUCAX    I'RACriCl':   OK  SlRCiERV 


especially  in  the  early  stajivs  of  the  -irowtli,  a  |)ositive  diagnosis  is  impossible. 
In  fienerul,  the  earlier  an  niieratidii  is  perfonned  the  greater  is  the  probability  of 
a  porrnaneiit  cure;    hence  in  a  doubtful  case  the  growth  should  be  ])roinptly 

removed,  and  immedi- 
ately examined.  Should 
the  tumor  lie  found  to 
lie  benign,  the  operation 
need  be  c;ii'ried  no  fur- 
ther; but,  if  it  appears 
to  l)e  structurally  ma- 
lignant, the  operation 
must  be  resumed  and 
the  extirpation  made 
ra<lical. 

Fibro  -  Adenoma.  — 
f'ibro-adenonia  oi'igin- 
ates  from  the  glandular 
antl  connective  ti.ssues 
of  the  breast.  Pure 
Hbi-oma  and  ])ui'e  ade- 
noma are  both  very 
rare.  The  mixed  neo- 
plasm, fibro  -  adenoma 
(Fig.  379),  is  the  type 
of  be.iign  nianmiary  tiunor  most  frecpiently  met  with.  Besides  their  essential 
benignity,  these  tumoi's  are  further  characterized  by  the  fact  that  they  com- 
monly occur  during  the  period  of 
life  when  the  breast  is  function- 
ally active.  At  the  one  extreme 
of  this  group  is  the  hard  fibro- 
ma; at  the  other  extreme  is  the 
nuich  softer  and  nujre  succu- 
lent adenoma  composed  in  great 
part  of  glandular  tis.sue.  (Fig. 
IJSO.)  Between  these  two  ex- 
tremes occur  tumors  of  all  inter- 
mediate ilegrees  of  hardness, 
according  as  the  fibrous  connec- 
tive tissue  or  the  glandular  tis- 
sue predominates. 

Structui'ally  assimilated  to 
the  normal  br(>ast  tissue,  which 
is  characterized  byan  admixture 
of   true    glandular   tissue    with      ,,  .     ■       .    , 

Im(^  .{SO.  — ScctKiii  ol  a  Haoemo.se  .\ii<»noma  of  the  Fpniale 
a   varying    proportion    ol    dense  Breast.      Magnified  about  150  diameters.    (Original.) 


ViG.  1579. — Section  of  Fibro-Adenonia  of  the  Female  lireast. 
Mafiiiifipil  about  150  diameters.  (Original.)  Note  the  great  pre- 
dominance of  fiVjrous  over  glandular  tis.sue. 
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connective  tissue,  these  tuniDis  may  l)e  designated  as  '•adeno-fibroina,"  or 
•'fihro-adenonia,"  as  the  one  or  the  other  of  the  component  tissues  may  Im-  most 
in  evidence.  The  arrangement  of  the  elements  may,  however,  show  wide  varia- 
tion in  difi'erent  [portions  of  the  same  tumor:  one  part  being  perhaps  distinctivelv 
adenomatous,  and  another  part  as  distinctively  fihromatous.  The  ducts,  also, 
may  Ijecome  stretched  and  elongated,  with  dilatation  of  the  acini,  giving  ri.sp  to 
the  characteristic  ''cystic  clefts"  of  Schimmellnisch. 


Kic.  :isi.  -I  il.r,,-.\.lr 
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•  Rcsfmhlaiuc  to  S.Trooma.    (Oripinal.^ 


In  filno-adcnoma  of  slow  growth  tlie  connective  ti.ssue  develojis  as  a  linn 
fibrous  mass,  whereas  in  tumoi-s  of  more  rapid  growth  the  connective  tissue  is 
of  a  looser,  .sometimes  myxomatous,  texture.  Thus  certain  tumoi-s  de.-^crilx'd 
as  "cy.sto-sarcoma."  "intracanalicular  myxoma."  "adentvcystoma."  etc.,  aiv 
essentially  fibro-adenomata  presenting  individual  variation  fi-oni  tiie  onlinary 
tyjie.  detcnuineil  perhai)s  by  some  structural  peculiarity  pre-existent  in  the 
ijreast . 

The  firm  fibro-adenomata  occur  for  the  most  part  in  young  girls  or  in  young 
women  who  have  never  been  pregnant.  Structurally,  they  consist  of  mas.ses  of 
connective  tissue  enclosing  portions  of  normal  or  altered  glandular  tissue,  with 
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liiu'iir  spaces  lined  with  iKinual  or  with  iiKirc  or  less  (JcficiR'i'utcil  rjiitiiciiuin. 
They  arc,  thcrcfoiT,  lilaiuliiiiU'  tumors  with  fxagfjoratcd  iM'olifi'ration  of  conncc- 
tivo  tissue.  CHiiieaily  they  are  slow-growiu";,  hard,  freely  uioval)le,  eireiuu- 
serilK'd,  usually  painless  tumors.  .\(leno-fihromata  (Fig.  381)  originating  at  a  later 
period  of  life,  in  more  fully  developed  breasts  in  which  more  acini  are  jjresent, 
are  apt  to  form  larger  and  softei- tumors  (Fig.  382),  more  prone  to  degeneration 
(fatty  or  mucous  change  of  the  e|)itheliuni,  myxomatous  change  in  the  inter- 
acinous  connective  tis.sue  resulting  in  cystic  degeneration,  etc.).  These  .softer 
and  more  rajiidly  growing  tumors  occur  oftenest  about  the  age  of  thirty  to 
thirtv-five.     To    the   adeno-libromata  belong    tumors  described  as  "circmnca- 


FiG.  382.— Section  of  t!ie  Fibro-.\donom.i  Sliown  in  Fig.  .381.      Natural  .size.     (Original.) 

nalicular,"  "intercanalicular,"  and  "intracanalicular"'  or  "cystic"  fibromata 
'Fig.  3X3).  the  latter  constituting  a  large  ])roportion  of  all  the  cystic  tumors  of 
the  breast. 

A  i)eculiar  form  of  chronic  mammary  tumor  has  been  described  by  Reclus  as 
"maladie  cysticiue";  also  by  Schimmelbusch,  who  has  described  a  similar 
affection  to  which  he  has  given  the  name  of  " cystadenoma "  of  the  breast.  Both 
autiiors  have  obsen'ed  a  tendency  in  these  growths  to  carcinomatous  degenera- 
tion. In  a  sei-ies  of  cases  reported  by  B.  Farquhar  Curtis — the  pathological 
findings  by  !■'.  ('.  Wood — the  conditions  correspond  closely  to  those  described 
i)y  Heclus  and  .'-Schimmelbusch:  namely,  chronic  induration  with  some  enlarge- 
ment of  the  whole  or  a  ])art  of  the  lireast,  occurring  usually  in  women  of  middle 
age — sometimes  between  twent>-  and  thirty,  but  much  more  frequently  between 
thirty  and  forty.  This  condition  may  persist  after  the  menopause,  although 
rarely  beginning  so  late  in  life.  Curtis  describes  two  pathological  varieties:  the 
one  characterized  as  a  form  of  chi-onic  interstitial  mastitis,  the  other  described 
as  "(liffu.se  fibro-adcnoma."     Typical  ca.ses  may  readily  be  referred  to  one  or 


SL'KdlCAL    I)1SI:aSHS   of  THK   FKMALL   liRKA.ST. 


the  other  of  tlirsc  two  classes,  \ml  in  other  case.s  sueli  a  dilfereiitiation  is  itii- 
possiblo;  occa-sioiially  the  two  conilitioiis  arc  found  in  different  parts  of  the 
same  breast.  The  diffuse  fil;ro-adeiioina  of  Curtis  is  deseribed  by  Sehininielbuseh 
as  a  fibrous-tissue  growth  containing  numerous  cysts  with  thick  geiatinifomi 
contents:  a  tumor  in  which  an  abimdant  hyperplasia  of  the  epithelium  of  the  acini 
]>rece(les  the  cyst  fnnnatiun.  In  iiidst  cases  the  growth  has  no  defined  boundary; 
hence  the  name  "diffuse"  fibro-adenoma.  An  abundant  round-cell  infiltration 
of  the  connective  tissue,  a  less  marked  adenomatous  development,  and  the 
])re.sence  of  numerous  cysts  characterize  the  cases  of  chronic  intei-stitial  mastitis. 
The  anatomical  changes  vary  extremely,  the  distinction  between  the  two  classes 
of  cases  tiu'ning  on  the  relative  arnounts 
of  glandular  and  connective  tissue. 
Structurally,  these  "diffuse  fibro-ade- 
nomata"  differ  materially  from  typi- 
cal fibro-adenomata.  Clinically  tiiey 
differ  also  quite  as  materially,  in  tliat 
true  fibro-adenomata  rarely  become 
carcinomatous,  whereas  the  diffuse 
fibro-adenomata  not  infre(|uent!y  un- 
dergo this  transformation.  .V  case 
under  i)ersonal  observation  has  been 
carefully  studietl  l)y  Clopton,  who  was 
able  to  follow  the  transition  from  a 
benign  to  a  malignant  growth.  Tiie 
case  was  under  observation  for  about  ten 
years,  during  which  ])eriod  the  tumor, 
in  the  beginning   clinically  l)enign  and 


<:.    .-iS:}.— Soction     of     an     hilracai 
microscopically    a  diffuse   chronic   cystic        Fibro-.Vdenoma    of   tlu>   I'cmalp   Hr.-a.-it 

nifii'il  about  IIM)  iliamotcr.-;.      (OriKiiial.) 
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mastitis  or  diffuse  fibro-adenoma,  re- 
appeared as  a  clinically  malignant  and  microscopically  carcinomatous  growth. 
In  places  the  cells  were  arranged  as  in  adeno-carcinoma;  the  general  picture 
b(>ing  typical  of  scirrhous  cancer,  but  showing,  in  some  jiarts,  the  cystic  character 
of  the  parent  growth. 

Prognosis. — The  hard,  movai)le,  encaiisulated  liliro-adenoma  when  once 
removed  does  not  return.  Bearing  in  mind,  however,  that  at  the  time  of  such 
removal  other  similar  tiunoi-s  may  be  already  growing,  although  not  yet  di.s- 
covered,  the  surgeon  should  give  a  guarded  prognosis.  Again,  the  distinction 
between  some  of  these  tumors  and  sarcoma  is  by  no  means  clear.  In  th(>  ca.-^e 
of  growths  showing  cystic  and  myxomatous  changes,  sus]iicion  of  malignancy  is 
justifiable;  moreover,  it  is  a  clinical  fact  that  tumoiv  of  the  breast  which  con- 
tain cy.sts  and  intracystic  growtiis  are  much  more  jirone  to  recur  than  are  the 
simple  hard  filiro-adenomata.  The  |)ossil)ility  of  overlooking  incipient  car- 
cinomatous ciianges  in  certain  tumors  uuist  al.so  be  kejit  in  mind  as  a  further 
reason  for  exercising  extreme  caution  in  giving  a  i)rognosis  as  to  what  may 
be  expected  to  happen  after  the  removal  of  the  growth. 
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Tkkat.mknt. — Tlic  ti-ratinciit  of  all  the  [(H'cj^oing  tuiiioi's  is  by  opcralioii.  In 
the  hard  lil>r( -adcimnia  which  (icciiis  in  yonng  girls,  circnnistances  may  justify 
delay  in  its  icnin\al,  so  long  as  tiic  tumor  is  small  and  causos  no  considerable 
inconvenience.  If  the  tumor  is  increasing  in  size,  or  if  marriage  is  contemplated, 
it  should  certainly  he  removed.  Under  the  stimulus  of  pregnancy  and  lactation 
the  tuiiKU'  is  likely  to  take  on  rapid  increase,  and,  almost  certainly,  to  become 
painful.  If  the  tumor  lies  near  the  .surface  it  may  be  held  prominently 
forward  between  the  Hngei- and  thumb,  and  a  radial  incision,  made  directly  ujjon 
the  tumor,  may  suffice  to  allow  it  to  be  shelled  out  from  its  caj^sule;  but  it  is 
not  infrefjuenth'  the  case  that  a  fibro-adenoma  is  found  to  be  connected  with  the 
gland  by  a  jirocess  of  mammary  tis.sue,  necessitating  a  car(>ful  dissection.  Ha'mo.s- 
tasis  should  be  jierfect  before  closure  of  the  incision,  and  care  .should  be  taken 
to  bring  the  breast  tissues  together  in  such  a  way  as  to  avoid  dead  spaces.  Especial 
])recautions  should  be  taken  against  infection,  lest  burrowing  abscess,  giving  rise 
to  a  dishguring  scar  and  possible  deformity  of  the  breast,  ensue.  Whrw  the 
tumor  is  deeply  seated,  and  especially  when  there  is  more  than  one  such  tumor, 
removal  ni;-,y  be  effected  by  the  method  of  Dr.  T.  Gaillard  Thomas.* 

The  larger  and  softer  tumors,  that  occur  in  older  women  and  are  frequently 
associated  with  cystic  or  my.xomatous  changes,  may  re(|uire  amputation  of  the 
breast.  This  also  may  be  done  by  placing  the  incision  in  the  manner  described 
by  Thomas,  the  amputation  being  made  subcutaneously  and  the  nipple  Ijeing 
left  in  ])lace. 

Cysts. — .Ml  varieties  of  breast  tumors  may  be  the  seat  of  cystic  transformation 
incidental  to  the  growth  of  the  neoplasm.  The  serious  import  in  the.sc  cases 
lies,  not  in  the  cyst,  but  in  the  character  of  the  tumor;  and  the  treatment  resolves 
itself  into  dealing  with  the  morbid  growth  in  the  substance  of  which  the  cysts 
have  been  tl(>veloped.  This  seems  obvious,  but  may  be  difficult  in  practice;  the 
cysts  sometimes  attaining  such  a  size  as  practically  to  obscure  the  remainder  of 
the  original  tumor  or,  in  some  cases,  developing  a  papillary  growth  from  their 

*"0n  tlie  Removal  of  Bcnifjn  Tumors  of  the  .Mamma  witliout  Mutilation  of  tlie  Organ."  by 
T.  G.  Thomas,  M.D..  in  tlie  New  Yorli  MedicalJoiirnal,  1882,  .\xxv.  "...  The  patient  standing 
erect  and  tlie  mamma  being  completely  exposed,  a  semicircular  line  is  drawn  with  pen  and  ink 
exactly  in  the  fold  which  is  created  by  the  fall  of  the  organ  upon  the  thorax.  This  line  encir- 
cles the  lower  half  of  the  breast  at  its  junction  with  the  trunk.  As  soon  as  it  has  dried,  the 
patient  is  an;esthetized,  and  with  the  bistoury  the  skin  and  areolar  ti.ssue  are  cut  through,  the 
knife  exactly  following  the  ink  line  above  mentioned  until  the  thoracic  muscles  are  reached. 
From  these  the  mamma  is  now  dis.sected  away  until  the  line  of  dissection  represents  the  chord 
of  an  arc  extending  from  extremity  to  extremity  of  the  semicircular  incision.  The  lower  half 
of  the  mamma,  which  is  now  turned  ofT.  is.  after  ligation  of  all  bleeding  ve.s.sels.  turned  upward 
by  an  assistant  .-incl  laid  upon  the  chest-walls  just  below  the  clavicle.  .\n  incision  is  then  made 
upon  the  tiiMioi-  from  underneath  by  the  bistoury,  a  pair  of  short  vulsellar  forceps  firmly  fixed 
into  it,  and.  while  traction  is  m.adc  by  these,  its  connections  are  snipped  by  scissors,  the  body 
of  the  tumor  being  closely  adhered  to  in  this  process,  and  the  growth  is  removed.  .\11  hemor- 
rhage is  then  checked,  and  the  breast  is  put  back  into  its  original  position V  gla.ss  tube, 

with  small  holes  at  its  upper  extremity  and  along  its  sides,  about  three  inches  in  length  and  of 
about  the  size  of  a  No.  10  urethral  sound,  is  then  [lassed  between  the  lips  of  the  incision,  and 
its  lower  extremity  is  fixed  to  the  thoracic  walls  by  India-rubber  adhesive  pla.ster  and  the 
wound  closed  by  interrupted  .sutures.  .  .  .  On  the  ninth  day  tlie  sutures  are  removed.  .  .  . 
No  deoression  follows  the  operation." 
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walls  which  may  so  fill  the  cavity  as  to  siiinilatc  a  solid  tumor.  The  ditTcrcntia- 
tion  between  true  eysts  and  cavities  orif^inatinj;  in  the  hreakin}^  down  of  solid 
growths  may  also  be  extremely  difficult,  and  confusion  may  be  almost  unavoid- 
able if  one  tnists  wholly  to  naked-eye  examination.  Hence  the  {jreat  difficulty 
of  deciding  whether  a  mammary  cyst  has  arisen  de  novo,  or  has  been  developed 
in  connection  with  a  pre-existent  morbid  growth  in  which  it  may  still  be  embed- 
ded and  from  which  sprouting  may  have  taken  place  into  its  cavity.  Cysts  devel- 
()|ied  independently  of  pre-existent  neoplasms  may  be  broadly  distinguished  as 
retention  cysts  (galactoccle) ,  cysts  api)earing  in  the  coui-se  of  simple  chronic 
mastitis,  and  the  rare  cases  of  echinococcus  cyst. 

Simple  cysts  in  the  breast  occur  most  freijuently  about  the  time  of  life  when 
cancer  may  be  expected  to  develop.  They  occur  in  all  i)arts  of  the  breast,  and 
do  not  show  decided  predilection  for  any  jjarticular  region.  Ordinarily  there 
is  no  retraction  of  the  nijiple  and  no  dimpling  of  the  skin,  although  both  of  these 
conditions  have  been  occasionally  noted.  Cysts  may  be  single,  though  oftenest 
multijjle:  individual  cysts  varying  from  the  sizeof  a  pea  to  that  of  an  egg,  or  even 
attaining  much  larger  dimensions.  In  some  cases  there  is  a  clear  yellowish,  some- 
times bloodj'  discharge  from  the  nijjple. 

DuGNOSis. — The  diagnosis  is  sometimes  easy,  oftener  difficult.  \'ariations 
in  size  and  in  the  degree  of  tenderness  on  pressure  are  said  to  l)e  indications 
]M>inting  to  the  diagnosis  of  a  cyst.  On  palpation  a  cyst  often  gives  the  im- 
l^ression  of  elasticity,  or  even  of  fluctuation. 

Treatment. — Some  authoi^s  reconnnend  aspiration  of  cysts,  and  report  cures 
effected  in  this  way.  Some  also  inject  cysts,  after  evacuation  of  their  contents, 
with  the  object  of  obliterating  the  cavity.  In  view  of  the  demonstration  of  the 
possible  transition  of  certain  cystic  conditions  into  carcinoma,  such  practices 
seem  dangerous.  Many  cysts  present  small  papillary  ingrowths,  in  which  a 
carcinomatous  invasion  not  infrecjuently  takes  place.  In  a  ca.se  reported  by 
Curtis,  a  mammary  cyst  containing  about  three  ounces  of  fluid  showed  a  perfectly 
smooth  wall,  and  the  surrounding  tissues  felt  soft  and  normal:  yet  microscopical 
examination  of  a  portion  of  the  cyst  wall  i-evealed  carcinoma. 

The  safer  procedure,  in  apparently  simple  cysts,  is  to  excise  at  least  the  entire 
cj'st.  But  manv  cysts  are  accoini)anied  by  small  hard  tumoi-s.  and.  so  long  as 
there  is  no  absolutely  trustwortliy  sign  i)y  which  one  may  distinguish  IxHween 
such  conditions  and  carcinoma,  it  is  not  permi.ssible  to  wait  for  the  cardinal 
S3Tnptoms  of  malignancy,  such  as  involvement  of  the  lym])hatics,  retniction  of 
the  nipple,  adhesions  to  the  skin,  etc.,  to  develoi).  Moreover,  cy.stic  tumors  in 
the  breast  occasionally  show  retraction  of  the  nii)ple  or  adhesion  of  the  skin  to 
tlu'  surface  of  the  tumor,  thus  sinmlating  malignant  disea.se.  Error  in  differential 
diagnosis  is,  therefore,  often  unavoidable.  Hence,  in  tleciiling  on  and  in  i)lan- 
iiing  any  operative  procedure,  it  is  be.sf  to  err,  if  at  all.  on  the  side  of  .safety.  It 
must  be  borne  in  mind  also  that  a  malignant  focus  in  a  lymph  node  may  fonn 
such  a  veiy  small  object  in  the  breast  as  to  escajie  the  most  earet'ul  search  by 
the  pathologist. 

In  dealing,  therefore,  with  u  small,  single  cyst,  it  is  always  safest  to  cut  out 
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tlic  walldf  llic  cyst  and.  in  ailililidn.ciKiiijili  nf  thcapparriitlyhcallliybrcasl  tissue 
to  insure  the  i)r()l)able  reni(>\'ai  nl'  all  diseased  poi'tions.  In  the  ease  of  very  large 
or  uuiltiple  cy.sts,  amputation  of  the  entire  l)reast  is  fjenerally  indieated.  This 
may  often  bo  done  I  ly  the  method  of  'I'homas.  (Seepage  ')'2C).)  The  teudeney 
of  cystic  disease  to  leappeai-  in  any  portion  of  the  gland  that  may  have  Ix'en  left 
after  operation,  should  ln'  considered  as  a  \-alid  reason  for  removing  the  entire 
l)reast  in  most  cases.  The  mutilation  may  often  he  concealed  ii:  a  measui'e  by 
not  removing  the  nipple.  Finally,  the  specimen  should  be  subjected  to  a 
microscopic  e.xamination  in  order  to  ascertain  whether  or  not  the  disease  is 
likely  to  extend  beyond  its  apparent  limits. 

Erhiiiororcus  Ci/st. — Echinococcus  (hydatid)  cyst  in  the  bi-east  is  exceedingly 
rare,  only  a  very  small  numbei'  of  cases  having  been  i-ecorded.  The  cyst  grows 
\-ery  slowly,  is  painless,  and  seldom  attains  any  great  size. 

The  lluid  contained  in  these  cysts  differs  from  that  found  in  other  cysts  of 
the  nuunma  in  being  non-albuminous  and  often  containing  hooklets,  which  are 
pathognomonic.  Aspiration  of  the  cyst  and  a  chemical  and  microscopic  ex- 
amination of  the  contents  afford  the  most  trustworthy  data  for  a  diagnosis,  but 
in  only  about  half  the  cases  are  the  characteristic  hooklets  discoveral)le  even 
after  the  most  careful  search  with  the  mici-oscope.  Complete  excision  of  the 
sac  is  the  only  effective  treatment. 

Lipoma. — I>ipoma  of  the  breast  itself  is  extremely  rare.  Liiximata  (le\-elop- 
ing  in  the  retromanmiary  tissue,  or  in  the  subcutaneous  tissues  about  the  Ijreast, 
are  comparatively  common. 

A  li])oma  may  displace  the  gland  and  po.ssibly  give  rise  to  a  mistake  in  diag- 
nosis. Velpeau  mentions  an  instance  in  which  a.  subcutaneous  fatty  tumor  was 
mistaken  for  a  mammary  c^-st :  and  Billroth  has  reported  a  case  in  which  a  huge 
retromammary  lipoma,  over  which  the  apparently  healthy  breast  was  flattened, 
was  mistaken  for  a  hypertro])hy  of  the  organ,  and  accordingly  the  breast  was 
amputated.  Correct  diagnosis  in  such  cases  is  of  great  importance  in  planning 
an  oi)eration.  When  the  affection  is  unilatei-al  it  should  lead  one  to  suspect  a 
tumor  rather  than  a  hypertrophy.  In  some  women  the  breasts  become  converted 
about  the  time  of  the  menopause  into  enormous  ma.sses  of  fatty  tissue  This 
should  not  be  classed,  however,  as  li]ioma,  being  in  no  sense  a  true  tumor. 
Diffuse  lipoma  may  occasionally  aflect  the  pectoral  region.  The  treatment  of 
]i])oma  is  extirpation  of  the  growth;  it  is  seldom  necessary  to  remove  the  whole 
breast.  After  the  removal  of  the  tumor,  the  breast,  with  the  nipple,  may  be 
replaced. 

Angioma. — Na'vus  may  affect  the  skin  of  the  breast,  but  oftener  extends 
also  into  the  subjacent  tissue.  True  angioma  of  the  mamma  is  very  rare.  A 
few  cases  have  been  recorded,  the  tumor  sometimes  attaining  a  large  size. 

The  treatment  is  surgical:  in  rare  cases,  strangulation  of  the  growth  by  liga- 
ture is  practicable,  but  as  a  gen(>ral  rule  excision  is  to  be  preferred.  In  removing 
an  angioma  the  cavernous  mass  should  on  no  account  be  cut  into;  the  incisions 
should  be  kept  well  away  from  the  growth,  in  the  healthy  ti.ssue,  and  a  competent 
as.sistant  .should  be  at  hand,  jirepared  to  catch,  on  the  iirsfant,  any  ves.sels  that 
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may  chaiifc  to  he  iliviilcW.  The  liciiionhaKc  rcsultiiiK  from  any  operation  that 
iiivolviMl  cutting:  nf  the  tumor  itself  woiilil  undouljtcdly  be  fraught  with  };ravc 
danger. 

In  cases  of  venous  angioma  (cavernous  na-vus)  and  arterial  angioma  (cin^oid 
aneurism)  ^\'yeth  has  practised  the  injection  of  boiling  water  into  the  body  of 
the  growth.  The  quantity  injected  may  be  only  a  few  drops  at  a  time  or  as  much 
as  an  ounce  or  even  more,  according  to  the  size  and  location  of  the  tumor:  and 
the  injection  should  be  repeated,  or  not,  according  to  the  indications.  The 
result  of  the  procedure  has  been  to  consolidate  the  growth  at  the  site  of  the 
injection,  and  this  con.solidation  has  been  followed  by  alisorption  without  subse- 
quent deformity.     The  water  must  be  injected  at  the  boiling  temperature. 

In  nan'us  of  the  skin  multiple  punctate  cauterization,  effected  by  pricking 
the  part  with  a  red-hot  needle  or  by  galvano-cautery,  may  accomjjlish  a  cure. 

Neuroma. — It  would  seem  that  tnie  neuroma  never  occuiv  in  the  breast. 
Certain  ,so-called  neuromata  of  the  breast  are  of  the  same  nature  as  the  small 
painful  tumoi-s  often  found  under  the  skin  of  the  extremities,  although  rarely  in 
the  mammary  region.  These  are  not  true  neuromata,  but  are  composed  almost 
entirel}'  of  fibrous  tissue  formed  about  terminal  ners'e  filaments.  The  tenderness 
and  neuralgic  pains  associated  with  these  little  growths  are  exaggerated  when 
they  occur  in  the  mammary  field:  and  they  often  give  rise  to  great  mental 
anxiety.  They  are  benign,  and  should  lie  excised.  They  are  so  small  as  to  Ix' 
easily  overlooked:  and  it  .seems  probable  that  in  certain  ca.ses  they  may  be  the 
unrecognized  cause  of  .severe  neuralgia  of  the  breast, 

Enchondroma ;  Osteoma;  Mjrxoma. — True  enchondroma  and  osteoma  of 
the  breast  arc  extremiiy  rare,  if  indeed  they  ever  occur.  Cartilage  with  bone, 
or  a  calcified  area,  is  found  occasionally  in  connection  with  other  tumoi-s.  such 
as  sarcoma,  carcinoma,  or  fibro-adenoma. 

Myxoma  is  very  rarely  found  in  the  mamma.  Fii)r()-myoma  is  somewhat 
less  rare:  clinically,  it  resemliles  fibnvadenoma. 

Sarcoma. —  Tlie  differentiation  between  sarcoma  and  fibro-adenoma.  as 
observed  in  the  female  breast,  is  often  extremely  difficult,  even  with  the  aid  of 
tlie  micioscope.  .\s  fil)ro-adenomata  show  fibrous  tissue  in  various  stages  of 
develojiment.  it  may  l)e  impossible  to  distinguish  them  histologically  from 
certain  types  of  sarcoma.  The  clinical  distinctions  between  sarcoma  and  the 
soft  and  rapidly  growing  adeno-fibroma  are  also  .so  jKiorly  defineil  as  to  throw 
doubt  on  the  diagnosis  in  many  of  the  cases  included  in  the  (lublished  statistics 
of  sarcoma  of  the  breast.  As  comjiared  with  fibro-ailenoma.  and  still  more  so 
with  carcinoma,  true  sarcoma  of  the  breast  is  of  rare  occurrence.  .\11  varieties 
of  sarcoma  are  founcl  in  the  breast:  sjiindle-celled  sarcoma  probably  occurring 
most  frecjuentiy,  round-celled  sarcoma  next,  and  giant-celled  .sarcoma  rarely. 
Cystic  degeneration  is  of  common  occurrence  in  the.se  tumors.  Manunary 
sarcoma  is  infrequent  l)efore  the  age  of  adolescence:  .•^heild  having  recorded  only 
a  single  case  in  a  girl  of  fourteen  yeai-s.  Of  cases  classified  as  sarcoma  by  Cross, 
the  greater  number  oecurred  during  the  period  of  givatest  functional  activity— 
i.e..  durint:  tlir  tliird  and  fourtii  dei-ides:   tlie  average  age  being  given  a.s  alxnit 
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Iliii1y-livc  years.  Acconliii^'  to  Shcild  ami  liryaiit,  sarcoma  of  tlic  l)rc"ast  is 
most  common  in  middle  or  later  life  (past  thirty  or  thirty-five  yeai-s),  less  common 
in  women  aliout  fifty,  and  rare  in  young  women.     (Bryant.) 

Etiology. — The  etiology  of  mammary  sarcoma  is  obscure.  Contusions  or 
other  injuries  of  the  breast  are  often  invoked  as  causative  factors,  and  must,  in 
certain  cases,  be  recognized  as  an  exciting  cause. 

Histology. — Microscopic  examination  of  sections  from  different  ])ai'ts  of 
the  same  (innor  often  shows  differi'iit  types  of  cells,  making  it  difficult  to  assign 

a  distinctive  name  to  the  sarcoma 
as  a  whole.  The  microsco})ic  diag- 
nosis of  sarcoma  turns  largely  on 
the  fact  that  the  cells  are  separated 
by  intercellular  substance,  which, 
howc\-er,  is  often  very  small  in 
amount.  Certain  sarcomata  show 
indications  of  an  alveolar  arrange- 
ment; and  an  alveolar  .sarcoma  of 
the  breast  has  been  described  by 
even  so  com])etent  an  observer  as 
Billroth.  Histologically,  sarcoma 
closely  resembles  normal  embryonic 
or  formative  connective  tissue  (Fig. 
384),  of  which  it  may  exhibit  nearly 

Fig.  .■584.-Section  of  Spindlo-fell  Sarcoma  of  the  t'Veiy  stcp  ill  development— from 
IVmalo  Breast.  Magnified  about  100  diameters.  ^]^p  «;Qf^  rapidlv  JH'OWinE  roUIld- 
(Original.)  '  '  i         J      b^  & 

celled  sarcoma,  which  closely  re- 
sembles granulation  tissue,  to  a  hard  tumor  of  slow  growth,  which  may  have  be- 
come converted  in  great  j^art  into  Hljrous  tissue,  or  even  into  cartilage  or  bone. 

CouKSE  OF  THE  DISEASE. — Sai'coma  of  the  breast  occurs  ordinarily  as  a  single 
tumor;  rarely  are  there  multiple  tumors,  and  rarely  are  both  breasts  involved 
at  the  same  time.  The  raj^idity  of  growth  is  in  relation  to  the  more  or  less 
marked  embryonic  character  of  the  tissue.  The  relative  malignancy  of  the 
neoplasm  is  indicated  by  the  comimrative  rapidity  or  slowness  of  increas(>. 
Most  sarcomata  of  the  breast  undergo  cystic  changes:  and  in  such  cases  there  is 
often  a  discharge  from  the  iiipi)le.  Hemorrhagic  or  other  exudations  into  these 
cysts  may  give  rise  to  sudden  and  alarming  increase  in  size.  When  a  sarcoma 
develops  in  the  breast  during  pregnancy  or  lactation  it  grows  with  frightful 
rapidity,  and  goes  on  quickly  to  a  fatal  termination. 

Di.vGNOSis. — The  diagnosis  is  attended  in  the  beginning  with  great  difficulty; 
in  the  later  stages  the  mode  of  development,  the  relation  of  the  tumor  to  the 
sunounding  tissues,  and  the  absence  of  any  involvement  of  the  related  lymph 
nodes  may  afford  data  on  which  to  base  a  definite  diagnosis.  -  Sarcoma  usually 
thrusts  aside,  compresses,  and  causes  atrophy  of,  the  tissues  of  the  breast.  The 
cutaneous  veins  overlying  the  tumor  enlarge  early,  and  the  skin  looks  thinned, 
stretched,  congested,  and  ])igin('nt('d,  but  is  not  infiltrated  or  thickened  as  in 
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carciiioiiia.  The  .skin  is  ortliriarily  not  adherent  to  the  .suhjaceiit  tumor,  and 
the  re{;;ional  lynii)hatics  arc  only  exeeptionaily  enlarf^ed.  In  rapidly  grrjwing 
sarcoma  the  local  as  well  as  the  bodily  temperature  is  increased;  these  manifesta^ 
tions  simulating  the  febrile  symptoms  wliich  accomjiany  suppurative  processes. 
In  large  sarcomata  there  is  a  distinct  tendency  to  ulceration,  due  generally  to 
gangrene  from  impaired  nutrition  rather  than  to  infiltration  of  the  skin.  A 
fungous  mass  almost  invariably  protrudes  soon  after  the  skin  has  given  way,  but 
the  edges  of  the  ulcer  are  clean-cut,  not  lliickerird,  and  not  adherent  to  the 
fungous  ma.ss. 

Prognosi.s. — Local  recurrence  and  viscera!  metastases  are  conunon.  Dis- 
semination takes  place  ortlinarily  by  way  of  the  blood  stream.  It  seems  certain 
that  the  growth,  e\'en  when  apiiarently  enca])su]ated,  spreads  along  the  adven- 
titia  of  the  blood-vessels  external  to  the  cap.sule.  A  remarkable  tendency  to 
local  recurrence  of  spindle-celled  sarcoma  has  been  noted. 

Thk.\t.ment. — An  earlj^  wide  removal  of  the  growth  is  the  proper  coui-se. 
Jiearing  in  mind  the  marked  proneness  to  local  as  well  as  general  recurrence, 
together  with  the  tendency  to  spread  along  the  blood-vessels,  and  recognizing 
the  fact  that  the  clearing  out  of  the  axilla  and  the  removal  of  the  pectoral  muscles 
do  not  materially  add  to  the  seriousness  of  the  operation,  the  writer  believes 
that  a  radical  operation  should  be  performed.  Esjiecially  important  is  this  in 
tlie  large  or  rapidly  growing  sarcomata,  in  wliich  the  prognosis  is  always  grave; 
in  the  smaller,  harder,  more  slowly  growing  sarcomata  it  may  i)e  permissible  to 
li.nlt  with  the  amputation  of  the  br(>ast.  Any  local  recurrence,  however,  unless 
known  to  be  complicated  by  internal  metastasis,  calls  for  an  inunediate  radical 
operation,  with  removal  of  the  pectoral  muscles  and  clearing  of  the  axilla.  In 
some  instances  of  inoperable,  recurrent  cases,  the  injection  of  Coley's  toxins  into 
the  tumor  has  been  followed  by  marked  diminution  in  size  or  even  by  appan'ut 
cure;    .(-ray  treatment,  also,  may  afford  some  amelioration. 

Carcinoma. — Cancei-s  compri.se  by  far  th{>  greatest  luunln-r  of  mannnary 
tuiniirs,  the  percentage  being  estimated  at  from  eighty  per  cent  to  eighty-five 
per  cent  by  different  authoi-s;  about  eight}--two  ]jer  cent  would  .seem  to  be  very 
near  the  true  proportion.  The  breast  is  also  one  of  the  organs  most  frequently 
attacked  by  carcinoma,  the  in\-asion  of  the  disease  being  in  close  relation  to 
sexual  development,  to  functional  activity  of  the  organ,  and  to  structural 
in\'iilution  incident  to  or  following  the  niennpnuse.  \'ital  statistics  show  an 
apparently  marked  increase  in  the  prev;denee  df  cancer,  as  indicated  by  a  pro- 
gressively increasing  death  rate  throughout  the  civilized  world.  Moreover,  as, 
with  the  single  exception  of  the  uterus,  there  is  no  organ  of  the  luxly  subject  to 
such  enormous  variation  in  nutrition  as  the  female  breast,  there  is  no  rea.son  to 
doubt  that  cancer  of  the  breast  shares  fully  in  the  general  increa.se.  Causes 
pcssibly  predisposing  to  this  incrca.se  have  been  sought  in  more  abundant  con- 
.sumption  of  animal  food,  in  a  richer  diet  generally,  in  particular  kinils  of  food, 
etc.,  but  nothing  has  been  definitely  jiroved,  nor  does  the  study  of  the  general 
conditions  associated  with  cancer  of  the  breast  go  very  far  in  supjiort  of  the.>it«  or 
similar  conjectiu'cs. 
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Eti<)U)GY. — Thr  i>riiuaiT  cause  of  cancer  (if  the  breast,  as  of  cancer  in  general, 
is  untcnown.  It  will  he  sufficient,  therefore,  to  consider  in  this  connection  only 
those  conditions  which  have  l)een  recof^nized  as  predisposing  to  its  development. 
In  many  ca.ses  of  carcinoma  of  the  breast  it  is  remembered  that  some  local 
irritation  or  injury  has  preceded  the  development  of  the  tumor,  but  it  is  gen- 
erally impo.ssible  to  demonstrate  a  directly  causative  relation,  and  in  most  cases 
no  such  history  is  obtainable.  An  injury  to  the  breast  may,  however,  awaken  a 
latent  tendency  to  carcinoma,  e.specially  when  it  has  been  received  at  a  time 
when  predisposition  to  the  disease  may  be  regarded  as  probable.  Such  cases 
come  to  the  notice  of  every  surgeon.  Continuous  mechanical  irritation,  inter- 
mittent or  continuous  pressure  on  the  breast,  as  by  a  corset,  etc.,  may  thus  be 
included  among  the  occasional  etiological  factors. 

The  part  ])layed  by  heredity  in  the  causation  of  cancer  is  undeterminetl.  Thi- 
percentage,  in  carcinoma  of'the  breast,  is  variously  estimated  at  from  five  jier 
cent  (Gebele)  to  17.09  per  cent  (Horner).  It  is  W(>11  known,  however,  that 
certain  families  show  a  predisposition  to  cancer.  Mastitis,  in  its  various  forms 
and  sequela>,  nuist  be  recognized  as  distinctly  a  jjredisposing  cause.  Breasts 
which  ha^'e  undergone  cystic  degeneration  at  the  period  of  involution  are  prone 
to  cancerous  degeneration.  The  old  seal's  left  after  acute  mastitis  are  frequently 
starting-points  for  carcinoma.  The  great  majority  of  cancers  of  the  breast 
de\-elop  in  women  who  ha\-e  nui-sed.  It  seems  certain  that  breasts  which  have 
attained  or  have  passed  through  the  stage  of  full  physiological  development,  as  in 
women  who  have  borne  children,  are  more  prone  than  others  to  carcinoma. 
The  influence  of  age  in  breast  carcinoma  is  undoubted;  by  far  the  greatest  pro- 
portion of  cases  occurring  during  the  period  of  retrograde  changes  in  the  gland, 
in  connection  with  or  after  the  menopause,  between  the  ages  of  forty  and  fifty. 

Pathology. — Carcinoma  is  characterized  by  proliferation  of  atypical  epithe- 
lial cells  which  progressively  invade  the  contiguous  tissues,  with  substitution  of 
new  histological  elements  foreign  to  the  proper  structure  of  the  affected  organ. 
According  as  the  proportion  of  the  fibrous  to  the  epithelial  constituents  varies, 
it  is  convenient  to  distinguish  the  growths  as  hard  and  soft  carcinomata,  respec- 
tively. At  the  one  extreme  is  the  hard,  scirrhous  carcinoma,  at  the  other  the 
soft,  medullary,  or  encephaloid  carcinoma.  In  the  latter  variety  the  bulk  of  the 
tumor  is  made  up  of  epithelial  elements;  in  scirrhus  the  fibrous  tissue  is  greatly 
in  excess.  Cancer  originating  in  the  epithelium  of  the  acini — acinous  carcinoma 
— is  very  nnich  more  common  than  cancer  beginning  in  the  ei)ithelium  of  the 
ducts — duct  carcinoma. 

Mode  of  Dissemination. — Cancerous  growths  enlarge  by  progressive  invasion 
of  the  surrounding  tissues.  The  process  has  been  investigated  by  Heidenhain, 
Stiles,  Handley,  Rotter,  and  othei-s.  Handley  has  made  it  clear  that  the  growth 
of  a  cancer  of  the  breast  is  by  direct  and  continuous  centrifugal  extension  along 
the  lymphatics,  the  tumor  increasing  in  size  without  material  interru|)tion  of  its 
continuity.  There  is  no  direct  evidence  of  extension  of  cancer  through  th(^ 
blood-vessels;  and  the  fact,  established  by  Goldman  and  Schmidt,  that  cancer 
cells,  when  they  find  their  way  into  the  blood  stream,  give  rise  to  thrombosis. 
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and  that  in  the  iJioccss  of  organization  of  tlic  thiornlnis  tlii-y  arc  usually  (Icstroyod 
or  rendered  innocuous,  would  seem  definitely  to  discredit  the  hypothesis  of  a 
dissemination  of  carcinoma  by  the  blooil.  Cancer  cells  which  have  once  foimd 
their  way  into  the  lartjer  lymph  channels  are  carried  onward  to  the  lymph  nodes, 
where  thev  <!:ive  rise  to  metastases. 


,  f 'v^~.r      -iJ^ £j,:.  j^-''*  ^ 


Fig.  3S5.— Cancerous  Lyni,.l,ai,t,i .>  - I.u  -   !.■  '  ■   ••■    H"'   l*"-™*'-      tAft.T  .lolii.  .\.  For- 

ilvcc.  Journal  of  the  American  Medical   Ansociatioii,  Oct.  24.  lilOS. ) 

The  micropliotograph  sliows  the  cnncer  cells  in  tlie  lymphatics  of  the  skin  an.l  the  nuxlc  of  the  cx- 

tiMision  nf  the  disea-ie. 

Hundley  has  shown  that  ilisseminatioii  occui-s  cliietly  l>y  the  growth  ot  the 
cancer  cells  along  the  lymphatics  l)y  a  process  which  he  calls  "permeation."  It 
seems  clear,  too.  from  evidence  brought  forward  by  other  investigatoi-s.  but  most 
convincingly  by  Ilamlley.  that  the  centrifugal  extension  of  cancer  of  the  breast 
takes  place  primarily  in  the  plane  of  the  deej)  fascia,  ami  that  the  infiltration  of 
the  integument,  of  the  muscles  subjacent  to  the  deep  fascia,  and  of  the  under- 
Ixing  vi.scera,  is  due  to  secondary  lymjihatic  transmission  in  directions  pi>rpen- 
dicular  to  this  principal  plane.     The  occasional  extension  of  cancer  in  the  track 
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of  the  blood-vi'ssc'ls  may  be  explained  as  a  growth  of  cancer  celli^  along  the 
accompanying  lymph  channels.  Statistics  show  a  distinct  relation  between 
deep  metastases — in  the  bon;  s.  the  thoracic  and  abdominal  viscera,  etc. — and 
the  ai'eas  which  ha\i'  Ix'cimic  invaded  by  subcutaneous  cancerous  nodules.  The 
observation  of  Handlcy,  that  canci'i-dus  growths  in  the  breast  show  a  marked 
tendency  to  spread  widely  in  tlic  lyiiipliatirs  along  the  fascial  planes  before  in- 
volving the  underlying  tissues  or  organs,  is  of  the  greatest  importance  both  from 
the  pathological  and  from  the  svu'gical  standpoint.  The  general  shape  of  the 
growing  tumor  is  approximately  that  of  a  biconvex  lens,  the  greatest  extension 
in  depth  corres])onding  to  the  greatest  convexity  in  front.  Dissemination  takes 
place  primarily  l)y  tendril-like  lines  of  cancer  cells  reaching  out  from  the  growth 
by  way  of  the  finer  vessels  of  the  lymphatics  plexuses  (Fig.  385);  embolic  infarc- 
tion of  the  reg'onal  lymph  nodes  follows;  only  in  the  mo.st  advanced  stages  of  the 
disease  do  thecancer.Mis  products  find  awayintothe  blood  stream.  In  general,  the 
lymphatics  which  afford  a  path  for  cancer  cells  are  in  close  relation  to  the  veins 
and  arteries.  Lymph  vessels  accompanying  the  radicles  going  to  the  axillary 
veins  lie  along  the  outer  edge  of  the  pectoral  nniscle.  A  network  of  lymph  vessels 
extends  along  the  pectoral  fascia  to  the  axilla;  and  there  is  another  network  on 
the  deeper  si.rface  of  the  ])ectoral  muscle.  Other  lymph  vcs.sels  accompany  the 
blood-vessels  that  perforate  the  pectoral  muscle  and  the  perforating  branches  of 
the  internal  manmiary  vessels.  Then,  besides,  it  is  important  to  remember  that 
processes  of  the  breast  tissue  may  reach  widely  out  into  the  surrounding  fat,  that 
the  lymph  vessels  of  the  skin  communicate  with  the  lymphatic  network  surround- 
ing the  acini,  that  lymph  vessels  are  found  in  the  ligaments  of  Cooper,  that 
obstruction  of  a  lymph  channel  may  be  followed  by  the  appearance  of  vicarious 
lynijih  channels,  and  that  the  migration  of  cancer  cells — as  has  been  shown  li\- 
Handley — takes  place  almost  as  freely  against  as  with  the  lymph  stream.  .Ml 
these  facts  make  it  easy  to  realize  in  how  many  different  ways  breast  cancer  may 
spread  beyond  the  site  where  it  first  appeared. 

Scirrhus. — Scirrhus  is  by  far  the  most  connnon  form  of  acinous  carcinoma. 
In  the  beginning  of  such  a  cancerous  growth  the  single  layer  of  epithelial  cells 
(columnar  or  polyhedral)  lining  the  cavities  of  the  acini  and  finer  ducts  takes  on 
an  atypical  proliferation ;  the  new  cells  crowding  the  acini  and  ducts,  and  giving 
rise  to  the  characteristic  epithelial  nests  or  columns.  These  irregular  cells, 
breaking  through  the  basement  membrane  of  the  acini  and  ducts,  find  their  way 
into  the  adjacent  connective-tissue  areas  and  lymph  spaces.  The  resultant 
carcinoma  is  thus  made  up  of  two  principal  constituents,  epithelial  cells  or 
parenchyma,  and  a  stroma  of  connective  or  fibrous  ti.ssuc  with  blood  and  lymph 
vessels.  In  scirrhous  cancer  there  is  marked  proliferation  of  the  connective 
tissue,  while  the  proliferation  of  epithelial  cells  takes  place  so  slowly  that  the 
fully  developed  tumor  may  show  many  alveol'.  only  partially  filled  with  cells,  and 
the  cellular  elements  of  the  growth  perhaps  limited  to  slender  strands  sparsely 
scattered  through  the  general  mass.  (Fig.  386) .  Such  a  growth  remains  hard  and 
nodular,  and  seldom  attains  any  great  size;  the  dense  connective  tissue  contract- 
ing upon  and  compressing  the  alveoli  and  ducts,  and  causing  early  degeneration 
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of  the  epithelial  cells.  There  is  seen  occasionally  an  atrophic  or  withering  fonii 
of  seirrhiis.  which  is  clinically  of  extreme  importance.  The  epithelial  elements 
undergo  fatty  degeneration  and  disappear,  leaving  little  more  than  a  contracted 
mass  of  fibrous  tissue  with  here  and  there  small  groups  of  atrophied  cells  and 
debris:  a  condition  probably  due  to  an  exceptional  development  of  the  fibroas 
stroma,  with  diminution  of  the  blood  supply  incident  to  its  progressive  con- 
traction. 

Microscopically,  it  may  be  diflicult  to  distinguish  a  .-section  of  an  old  atrophic 
.'^cirrhus  from  ordinary  scar  tissue.  Clinically,  the  shrinking  of  the  growth  is  so 
jiriiiioiuiced  as  oftentimes  to  give  rise 
to  an  appearance  as  if  the  breast  had 
been  removed.  (Fig.  387.)  The  gro>- 
appearance  of  such  a  growth  may  very 
closely  sinuilate  the  condition  seen  in 
certain  rare  cases  described  by  Billroth 
as  chronic  atrophic(shrinking)  mastitis. 
.\trophic  scirrhus  occui-s  especiallj'  in 
sjjareand  lean  women,  in  the  weak  and 
aged,  and  in  persons  with  feeble  cir- 
culation ;  oftenest  in  women  past  sixty 
years.  In  the  earlier  stages  the  covu-sc 
of  the  disease  is  much  the  same  as  in 
ordinary  cases  of  scirrhus,  the  tumor 
increasing  slowly  up  to  the  stage  of  in- 
volvement of  the  skin.  After  this  tiir 
growth  of  the  tumor  is  arrested,  the 
ulcer  contracting  and  becoming  hard, 
and  often  dee]jly  colored:  hence  tlu- 
name  "rose  cancer,"  by  which  this 
variety  is  known  to  the  laity.  As  an 
indurated  indolent  ulcer  with  scanty  discharge,  or  as  a  dry  desi|uamating  tie- 
pression,  atrophic  scirrhus  may  persist  for  many  yeai-s  with  but  little  annoy- 
ance to  the  patient  and  practically  no  disturbance  of  the  general  health. 

MeduUary  CarcinoDia. — In  this  variety  of  cancer  the  spai"se  and  loose  stroma 
is  filled  with  epithelial  "nests"  of  varying  shape  and  size,  the  cells  being  often 
witiiout  definite  arrangement,  while  in  other  cases  they  are  moiT  n-gularly 
groujied,  .somewhat  in  semlilance  of  gland  tissue.  The  epithelial  cells  crowd  the 
alveoli  and  invade  the  adjacent  lymphatic  ve.<sels  and  spaces  anil  connet-tivi'- 
tissue  areas.  The  iiarenchyma  predominates,  with  scanty  development  of  connec- 
tive ti.s.sue  (Fig.  388^:  the  tumor  has  a  rich  blood  .<up])ly.  and  the  cells  proliferate 
rapidly.  The  tumor  therefore  grows  with  great  rapidity,  reaching  a  large  size  in 
a  few  months.  It  is  of  a  prominently  hemispherical  form  ^Fig.  389)  and  soft,  not 
infrequently  jiresenting  fluctuating  hemorrhagic  areiis.  while  the  ivmainder  of 
the  growth  feels  elastic  or  semi-fluctuant.  Medullary  carcini)ma  is  typically 
malignant.     The  average  duration  of  life  is  about  twelve  months,  but  the  prog- 
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KiG.  38(5. — St^ction  of  a  Scirrhous  Carcinoma  of 
tlic  Female  Breast.  Magnified  about  200  dia- 
iiietcrs.      (<  )riginal.> 
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:i,S7.  — r!i..iicrntc-,l  Sci. 
of  eighteen  years'  standing.  (CUipt 
shows  complete  disappearanee  of  liic 
skin  metastasis.  Axillary  in\()l\('nir 
two  years. 
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ross  of  the  disease  may  he   niucli   more  rapitl,  especially  if  it    iie\-el(ips  during; 

pregnancy  or  lactation,  when  it  may  go  on  to  a  fatal  termination  within  a  few 

weeks.     This  form  of  carcinoma  of  the  breast  is  fortunately  rare.     As  compaicd 

with  scirrhus,  it  is  distinct- 
i\'ely  a  disease  of  earlier 
life." 

.4  (/(' no  -  (' a )■  (■  I II I) in ii .  — 
.Vdeno-careiiioma  or  cai'ci- 
iioma  simplex  is  a  form  of 
cancel-  inteniiediale  in  stnic- 
tur(>  between  scii'i'lms  and 
medullary  carciiKima,  (he 
proportion  cif  the  juiren- 
cliyma  t(t  the  stroma  being 
aijproximately  the  same  as 
in  the  normal  mamma.  (Fig. 
.•]90.)  Clinically,  it  is  of 
com]jaratively  slow  growth, 
and  is  distinctly  less  malig- 
nant than  scirrhus;  the  prog- 
nosis after  o])eration  being 
much  more  fa\-orable.  Ilal- 
sted  reports  a  ])ei-centage  of 
cures,      in    adeno-carcinoma 

of  the  bi-east,  of  seventy-Hve  per  cent,  as  again.st  35.5  per  cent  in  scirrhus. 

Duel  ('(Hirer. — Cancer  originating  in  the  lactiferous  ducts  is  of  comparatively 

rare  occurrence.     Arising  from  the  columnar  eiiithelial  lining  of  the  ducts,  the 

cells    retain    something    of 

the    same    columnar    form, 

and     vestiges     of     tubular 

structure  may  be  consei-x'cd 

in   portions   of  the  growtli. 

Duct    cancer   is    often    pl-e- 

ceded  by  or  associated  with 

cystic  degeneration    of    the 

gland.       It    is   softer   than 

scirrhous  cancer,  and  is  or- 
dinarily not  nodular;  there 

is  no  retraction  of  the  nipple 

or    dimpling    of    the    skin. 

Duct    cancer    is    generally 

painless,  and  it  is  distinctly 

less  malignant  than  the  acinous  types  of  cancer.     The  growth  of  the  tunmr  is 

also  slower,  infiltration  i)rogresses  less  rabidly,  and  invasion  of  the  lymph  nodes 

occurs  later.     Duct  cancer  begins  as  a  rule  in  the  neighborhood  of  the  nipple. 


Fig.   388. — Section  of  a  Medullary  Carcinoma  of  thi 
Breast.      Magnified  about  100  diameters.      (Orisiii 


.srH(;i('Ai,  ])i,sHAsi:s  of  tiik  female  breast. 


I'iG.  389.— Medullary  Carciiioina  of  the  Fenmle 
Breast.      (Original.) 


Not   iiii'i(i|\i(iitly  llicic  is  a  serous  (ir  hldody  discharj^o  from  the  iiipi)Ic,  or  a, 
.sf'i'ous,  Ijloody,  or  colored  fluid  may  be  .siiueezcd  from  the  ni|)ple. 

Clin'R'.vl  Corij.sK  of  thk  Di.siasi;. — The  jfeneral  ehnieal  eoui-se  of  mammary 
eaiirer  is  ])iof;re.<sively  from  had  to  worse:   hut  the  unknown  factors  which  may 

hasten  or  retard  the  progress  of  the 
disease  niai<o  it  impossible  to  fore- 
cast the  protmblc  duration  of  life  in 
jiarticular  cases.  The  estimate  of 
Sir  .\sticy  Cooper — from  two  yeaiv 
and  si.\  months  to  four  y'"ii'^.  in 
cases  not  opcrateil  on — is  certainly 
excessive  for  the  jjreat  majority  of 
cases.  A  |)atient  may  die  within  a 
year  after  the  discover}'  of  a  cancer- 
ous nodule,  or  may  live  many  years. 
Cases  are  recorded  of  patients,  with 
scinliiis,  liviiii;  for  twrnty-four  years. 
SooiiiT  or  later,  as  a  rule,  the  cancer 
invades  the  overlx'int;  skin  and  ulceration  ensues.  The  ulcer  may  be  su])er- 
ficial  or  deep,  more  rreciuently  the  latter:  tlie  deep,  crater-like  cavitj^  showing  in- 
durated and  inviiiilaiiy  iiodiil.ar  margins,  while  the  base  is  covered  by  unhealthy, 
sloufihinK  f;;ranulations  of  cancer  tissue  and  exudes  a  thin,  sanious,  fetid  dis- 
eharjie.  Intercurrent  hemorrhaf;e  may  occur.  Pain  is  often  unbearable,  or  it 
may  be  but  slight.  In  some  ca.-^es 
of  cancer  the  intef;nnienl  liecomes 
widely  infiltrated,  hard,  and  l)oard- 
like;  the  fi;rowth  forminji  adhesions 
with  the  thorax,  the  chest  wall  lie- 
cominji  i-i<iid,  and  the  res|)iration  dis- 
tressingly impeded.  \'elpeau  ga\'e 
to  this  variety  of  cancer  the  name 
"c.-uicer  en  cuirasse."    (Fig.  391.) 

\Mien  carcinoma  occurs  in  the 
aged  it  grows,  as  a  rule,  slowly.  The 
lymphatics  may  ivinain  apjiarently 
unaffected  even  after  the  disea,se 
has  existed  for  many  years.  In- 
stances have  been  I'ecordetl  of  pa- 
tients suffering  with  atrojihic  scirrhus 
for  as  long  a  period  as  twenty-foiu' 
years,  and  dying  from  other  causes. 
Gross  reported  a  series  of  eight  cases  in  which  the  average  duration  ot  life  was 
fourteen  yeai-s  and  nine  months.  It  must  be  Iwrne  in  mind,  however,  that 
metastases  may  occur  even  after  the  lajise  of  years.  Secondary  deposits  in  the 
bones  and  viscera  are  not   infreipient:    the  disease  ultimately  di'stroying  life. 


1  1,;.    ;wo. 
the    I'-einale 

~  Sertiiiii 
Kreast. 

i.f    an    .\<leno-Carelnonm  of 
.Macnifieil     t(X)     ilianietors. 

(Original.  1 
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The  atropliic  iirocc.-^s  may  occur  in  isolated  ikhIuIcs,  wliich  wither  and  (lisai)i>ear, 
while  new  de|)Osits  form  in  other  parts  of  the  -growth.  Bryant  and  Nium  have 
noted  the  spontaneous  disappearance  of  individual  cancerous  nodules  which  had 
recurred  in  the  scar  after  operat  ion.  \isceral  or  bone  metastases  not  infrequently 
occur  when  the  primary  tumor  in  tlie  ijreast  is  still  so  small  and  apparently 
insijinificant  as  either  not  to  iiavc  l)een  noticed  or  not  to  have  been  associated 
with  the  symptoms  which  ha\c  attracted  attention  to  a  secondary  metastatic 
growth.  The  average  duration  of  life  in  typical  scirrhus  of  the  breast  is  about 
two  and  one-half  years,  but  with  notable  variations  from  the  mean. 

When  the  cancerous  process  spreads  in  the  superficial  lymphatics,  we  some- 
times see  the  skin  of  the  thorax  and  abdomen  studded  with  innumerable  nodules, 
varying  in  size  from  a  buckshot  to  a  marble.      The  name  "lenticular  cancer" 

has  been  given  to  this  variety. 
I  Fig.  392.)  Such  widespread 
liissemination  is  usually  asso- 
ciated with  deposits  in  the  vis- 
cera— the  pleura,  liver,  etc.  Pain 
may  be  exhausting;  death  may 
result  from  the  toxa'mia  induced 
by  the  growth  or  from  general 
sepsis.  Metastases  may  give  rise 
to  paraplegia,  cerebral  softening, 
or  embolism,  and  may  thus 
hasten  the  inevitable  end. 
"Cancer  en  cuirasse"  may  cause 
death  by  suffocation.  Scirrhous 
cancer  of  the  breast  forms  an 
irregular  nodular  mass  of  stony 
hardness,  without  definite  limit- 
ation, inseiiaral^le  from  and 
merging  insensibly  into  the  sur- 
rounding mammary  tissue.  The 
cancerous  growth  becomes  ad- 
herent to  the  skin  and  later  to  the  subjacent  tissues,  the  whole  mass  ulti- 
mately becoming  fixed  to  the  chest  wall.  Some  scirrhous  cancers  grow 
slowly  and  do  not  attain  great  size.  When  the  primary  growth  is  located  near 
the  nipple  or  spreads  to  its  neighborhood,  the  nipple  gradually  becomes  retracted. 
The  fibrous  bundles  connecting  the  gland  tissue  with  the  skin  become  infiltrated 
with  cells,  new  fibrous  tissue  forms,  and  this  in  contracting  draws  on  multiple 
points  of  the  skin,  producing  the  characteristic  fine  pitting  ("'peau  d'orange,"  or 
"pig  skin")  of  cancer.  (Fig.  393.)  In  the  rapidly  growing,  soft,  or  medullary 
carcinoma,  lymphatic  involvement  and  metastases  usually  occur  very  early.  In 
some  cases  of  exceptionally  rapid  growth,  the  skin  becomes  adherent  and  takes 
on  a  glazed  and  reddened  look  which  closely  simulates,  and  may  even  be  mis- 
taken for,  an  abscess.    The  adherent  skin  soon  ulcerates,  and  masses  of  the  tumor 


Fig.  391. — "Cancpr  en  Cuirasse."  Involving  Both 
Breasts.  Tlie  present  pliotograpli  was  tatcen  when 
the  patient  wa.s  twenty-two  years  of  age, — i.e.,  four  years 
after  she  first  notieetl  tlie  presence  of  any  evidences  of 
cancer.  (Courtesy  of  Dr.  Franz  Torek,  New  Yorli  Skin 
and  Cancer  Hospital.) 
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may  sloujjh  away,  leaving  laijic  i'.\ca\atc(l  sores.     Cachexia  oceuiv  early,  and  i.s 
a  regular  aec'oiiipaiiiiiient  of  lymphatic  iiivolvemeiit  and  visceral  metastases. 

A  condition  called  by 
Osier  "mastitis  carcinoma- 
tosa,"  by  Charbonnier 
"Cancer  aigu  du  sein," 
cases  of  which  have  been 
described  also  by  Billroth, 
Aiken,  Volkmann,  and 
others,  is  characterized  by 
the  apjjearance  of  a  dit'fusc, 
rapiilly  spreading  infiltra- 
tion which  gives  the  im- 
pression of  a  progressive- 
inflammation  rather  than 
of  a  new-growth.  This 
widespread  regional  mcta.s- 
tasis  extends  rapidly  beyond 
the  limits  of  the  breast, 
rinickly  in\'i living  the  side 
of  the  chest,  the  Other 
breast,  the  slumldri-,  or  even  tli 
breasts  were  invnlv 


In;.  30J.  -  LcntipuUir  Ucnirrpnt  rarcinoma  in  the  .-var  I.ift 
by  a  I-driinT  l>i><Tation  for  Hciiioval  of  a  Cancerous  Hria-t. 
(From  Si.   I.oiii-  .Skin  anil  Cancer  Hospital.) 


arm.  Osier  mentions  a  ca.so  in  which  both 
I  and  in  which  the  infiltrated  areas  met  in  front  and  ex- 
tended over  the  back  almost  to  the  spine;  also  another  case  in  which  the  course 
was  more  chronic,  extending  over  a  year.     In  the  greater  number  of  ca.ses  both 

breasts  are  involved.  The 
breast  becomes  enormously  en- 
larged, the  skin  l)econies 
brawny;  no  ikkIuIcs  are  found. 
The  lymph  nodes  above  the 
claxicle  usually  enlarge,  and 
the  arm  may  swell. 

In  .some  ca.ses  of  .scirrhous 
carcinoma  the  growth  may  have 
iieen  jire.sent  for  a  considerable 
time  before  it  is  discovered. 
W'idespreatl  secondary  lesions — 
such  as  ])leural  deposits  accom- 
panied by  elTusion,  enlargeil  cer- 
vical lymph  nodes,  lesions  of 
the  bones,  etc.  —  may  ilevelop 
from  a  small  or  pos.sibly  mi- 
discovered  tumor  of  the  bivast. 
Osier  has  described  a  condition  which  he  calls  "imraplegia  dolorosa."  due  to 
secondary  deposits  in  the  spine,  and  he  has  emphasized  the  necessity  of  a  can-- 


Fir,.  :im. — floorating  rarcinoma  of  tlie  Fcma'j'  Hna»t. 
witli  the  Cliaractcristic  Pitting  of  tlic  .Skin  known  as 
"Pig  Skin."     (From  St.  Louis  , Skin  and  Cancer  llospitaO 


,-)4o  ami;hicax  puacticI':  of  suhckry. 

fill  cxainiiiatiiiii  nf  t-hr  nianiiiiary  .inlands  in  dliscurc  at't't'ct ions  of  tlic  liones.  vis- 
oora,  and  si)ine.  In  CL'itaiii  cases  it  has  been  found  that  such  tn)ul)les  are  due 
to  metastasis  from  a  previously  unrecognized  cancer  of  the  breast. 

The  course  of  cancer  of  the  iiriuist  is  more  rajnd  in  younger  subjects;  and  if 
[pregnancy  occu.-  and  lactation  be  established,  the  tumor  may  grow  very  rapidly 
antl  the  downward  progress  of  the  patient  be  very  swift.  Extraordinary  \'aria- 
tions  are  occasionally  obsei-ved  in  the  clinical  course  of  cancer,  and  a  knowledge 
of  these  may  save  the  surgeon  from  serious  mistakes  in  prognosis.  As  a  result 
of  interference  with  the  blood  supply,  masses  of  cancer  may  become  gangrenous 
and  slough  away.  The  patient,  thus  relieved  of  a  source  of  septic  infection, 
may  improve  greatly  in  general  condition,  and  the  ulcer  may  even  ]iartially 
cicatrize.  It  is  a  well-attested  fact  that  marked  im])rovenient  sometimes  follows 
an  attack  of  ei-ysipelas.  Not  only  has  the  tumor  ceased  to  grow,  but  it  has  e\-en 
diminished  in  size.  Atrophj-  or  withering  of  a  scirrhu.s  is  recognized  by  all 
writers  as  occurring  occasionally  in  old  and  spare  subjects.  The  duration  of  an 
atrophic  scirrhus  often  extends  over  many  years.  This  form  of  the  disease  is 
usually  almost  painless,  and  in  some  cases  the  general  health  may  for  yeare  show 
little  oi-  no  impairment.  The  lymph  nodes  arc  ordinarily  affected  late,  but  in 
the  end  they  become  implicated.  Visceral  metastases  are  conmion,  and  ulti- 
mately they  destroy  life.  It  is  important  to  bear  in  mind  the  fact  that  in  certain 
cases  nodules  of  cancer  may  undergo  atrophy  and  disappear:  new  nodules 
appearing  later  in  other  parts  of  the  breast.  Patients  suffering  from  atrophic 
scirrhus  fre(|uently  seek  advice  only  after  the  disease  has  existed  many  years; 
henc(^  the  surgeon,  before  he  advises  interference,  must  be  careful  to  ascertain 
that  internal  metastases  do  not  already  exist.  He  must  remember  aLso  that 
cases  of  atrophic  scirrhus  occasionally  assume  a  rapidh'  fatal  course  after  opera- 
tion. 

DuGXosis. — In  the  early  diagnosis  and  radical  removal  of  cancer  of  the 
breast  lies  our  hope  of  securing  better  results  in  this  dread  disease.  A  positive 
diagnosis  is  not  always  easy,  or  even  possible,  but  the  imperative  necessity  of  an 
early  and  complete  investigation  of  every  case  of  tumor  in  a  woman's  breast 
cannot  be  too  strongly  impressed  on  the  profession  and  on  the  laity.  Diagnosis 
may  occasionally  be  impossible  without  surgical  exploration;  and  in  such  doubt- 
ful cases,  as  Mr.  Sheild  puts  it,  an  exploratory  operation  is  quite  as  important  as 
it  is  in  an  obscure  case  of  abdominal  tumor.  The  symptoms  most  commonly 
associated  with  carcinoma  of  the  breast  arc  pain,  a  lump  in  the  breast,  enlarged 
axillary  lymph  nodes,  mor(>  or  less  complete  fixation  of  the  tumor,  retracted 
nipple,  fine  dimpling  of  the  superimposed  skin — the . so-called  "pig  skin" — and, 
in  the  later  stages  of  the  disease,  cachexia  and  loss  of  weight  and  strength.  Pain, 
so  important  a  symptom  in  advanced  cases  of  cancer,  is  often  entirely  absent  in 
the  earlier  stages;  hence,  in  the  early  diagnosis  of  a  small,  doubtful  tumor,  too 
much  stress  should  not  be  laid  on  this  feature.  The  pain  of  mastitis,  of  a  cyst, 
or  of  an  abscess,  or  the  neuralgic  ])ain  in  fibro-adenoma,  may  be  confusing. 

In  examining  for  cancer  of  the  breast  it  is  essential  to  bare  the  entire  thorax, 
so  th;it  ;i  thorough  inspection  may  be  made,  and  any  asymmetry  noted.     The 
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svirgcon  is  also  cnahlcd  to  make  a  thoroujjh  cxaiiiiiKitioii  of  hoth  Im-asts,  and  of 
the  axilla  and  the  supraclavifular  icjiion  on  hoth  sides. 

The  examination  of  the  breast  itself  calls  for  the  exereise  of  all  the  skill  which 
it  is  ])f)ssil)le  to  ac(|uire  by  practice  and  the  closest  attention  to  details.  This  ex- 
amination is  best  made  by  jiressing  the  gland  afjainst  the  chest  wall,  with  the 
hand  placed  flat  on  the  breast.  Any  definite  tumor  or  cyst  will  be  felt  as  a 
distinctly  circumscribed  ma.ss;  wherea.s  the  tumefaction  in  a  case  of  niastiti.-^ 
witlinut  cyst  formation  gives  no  such  impression  of  a  well-defined  lump,  but 
rutlier  that  of  a  general  swelling.  The  examination  may  be  made  with  the  patient 
lying  on  her  back  or,  better  still,  sitting  in  a  chair  supported  by  a  firm  back;  the 
surgeon  stands  behind  and  reaches  over  the  patient's  shouldei-s,  in  which  jjosition 
he  will  be  able  to  palpate  both  breasts  simultaneously,  and  to  note  any  differenct 
in  density.  The  nodule  or  ma.ss,  which  in  cancer  is  generally  hard,  may  Ix- 
difficult  or  impossible  to  distinguish  from  a  tightly  distended  small  cyst  or  from 
a  cyst  with  thick  walls,  especially  if  situated  deep  in  the  breast  and  buried  perhaps 
under  several  inches  of  fat. 

Enlarged  lymph  nodes  are  a  symptom  of  uncertain  value  in  the  early  diagnosis 
of  (l()ul)tful  tumoi's  of  the  breast.  They  may  be  enlarged,  and  yet  not  be  can- 
cerous, as  in  mastitis,  tuberculasis,  sj^philis,  etc.  On  the  other  hand,  lymj)!! 
nodes  already  infected  with  cancer  cells  may  not  be  enlarged,  and  so  may  escape 
discovery  by  ]mli)ation.  There  can  be  no  doubt  that  the  axillarj-  lymph  nodes 
are  almost  invariably  implicated  even  in  the  very  early  stages  of  cancer  of  the 
breast.  The  inability  to  feel  enlarged  nodes  in  the  axilla  counts,  therefore,  for 
little  or  nothing  in  the  diagnosis. 

In  the  early  stages  of  carcinoma  the  tumor  is  moval)le  on  the  chest  wall,  and 
the  superimjwsed  skin  is  movable  over  the  tumor.  The  tumor  itself  lioes  not 
move  within  the  breast.  This  may  be.  however,  a  difficult  |)oint  to  tietermine 
early,  when  the  tumor  is  small:  the  sliding  of  the  skin  o\-er  the  breast,  or  of  the 
breast  on  the  che.st  wall,  being  hard  to  distinguish  from  moliility  of  the  tumor 
within  the  breast  tis.sue. 

Retraction  of  the  nipple  occui-s  as  an  early  symptom  only  when  the  tumor 
starts  beneath  or  in  the  near  neighborhood  of  the  nipple.  In  cancerous  tumors 
which  develop  toward  the  i)eri])hei'y  of  the  breast,  retraction  of  the  nipple  occm-s 
late,  or  not  at  ail.  Retraction  of  the  nipple  may  occur  also  from  other  causes: 
from  cicatricial  contraction  following  the  healing  of  an  ulcer  or  fissure,  a;*  a  ix-sult 
of  swelling  or  induration  of  the  tissues  alx)ut  the  nipple  in  ma.stitis.  or  as  a  part 
of  th(>  general  shrinking  of  the  breast  which  takes  place  in  chronic  atmphic 
mastitis. 

The  punctate  dimpling  of  the  integument  of  the  breast  i"l)ig  skin,"  i)cau 
d'orange).  due  to  contraction  of  the  very  numerous  tine  buiulles  of  fibnnis  tissue 
which  connect  the  skin  with  the  superficial  fa.scia.  is  distinctly  pathognomonic 
of  cancer.  .\  very  slight  shortening  of  the  trabecuhe  which  pa.'^s  from  the  tumor 
to  the  superficial  fascia  and  the  skin  (ligauKMits  of  Cooper)  serves  as  an  intlication 
of  the  i)resence  of  cancer  in  the  breast.  This  shortening  is  made  evident  by  the 
pull  exerted  upon  tlie  skin  when  tlu'  breast  is  made  to  take  a  wide  excui-sion  on 
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the  chest  wall.  Ilal.-^tcd  lays  great  stress  on  this  indication.  He  says:  "The 
faintest  conccivalilc  trace  of  a  diFI'ci-cnicc  on  the  two  sides,  in  a  minor  pectoral 
crease,  for  cxaniph'.  may  suffice  for  the  diajiiiosis  " :  and  he  has  repeatedly  per- 
formed the  complete  oju'ration  for  small  tleep-seated  cancer,  without  exploration, 
where  there  has  been  a  mere  trace  of  asymmetry  in  the  skin-tugs  on  extreme 
displacement  of  the  breast.  He  says,  further,  that  an  "almost  imperc(>ptible 
.suggestion  of  jiuli,  which,  when  the  faintest  po.ssible,  is  of  course  elicited  by 
dislocation  in  one  tlirection  only."  is  all  that  is  necessary  for  a  diagnosis.  It  is, 
of  course, — to  quote  again, — "only  vmder  the  most  accurate  control  with  the 
other  breast  that  its  significance  in  difficult  cases  may  be  estimated." 

It  may  be  difficult  t)r  impossible  to  differentiate  a  deep  abscess  from  a  can- 
cerous nodule;  especially  when  the  abscess  has  developed  slowly  or  has  existed 
foi-  a  long  peiiod.  Such  an  abscess  has  often  a  very  thick,  hard  wall;  and  many 
breasts  ha\e  no  doubt  been  needlessly  sacrificed  through  mistaking  an  indurated 
abscess  for  a  cancerous  mass.  These  cases  may  give  no  history  of  fever  or 
tenderness,  and  the  lymph  nodes  are  sometimes  enlarged  and  hard.  To  avoid 
error  in  these  doul:)tful  cases  Dawbarn  advises  the  adoption  of  a  diagnostic 
suggestion  made  by  Syme: — "  That  whenever  an  operator  is  not  perfectly  certain 
of  the  correctness  of  his  diagnosis  of  mammary  carcinoma,  because  of  the  absence 
of  one  or  more  of  its  cardinal  symptoms,  such  as  retraction  of  the  nipple,  his  first 
operative  step  should  be  to  cut,  with  a  single  stroke,  into  the  very  midst  of  the 
supposed  neoplasm."  If  no  pus  is  found,  Dawbarn  directs  that  the  incision  in 
the  timior  be  tamponed  forthwith  w'ith  gauze  wrung  out  from  a  strong  antiseptic 
solution,  and  immediate  extirpation  performed. 

It  is  often  extremely  difficult  to  differentiate  a  mammary  cyst  from  carcinoma. 
A  tense  cyst  makes  itself  felt  for  a  considerable  distance  in  the  surrounding  breast 
tissue,  particularly  when  the  breast  is  fibrous  in  texture.  Even  a  very  small 
cyst,  by  reason  of  the  pressure  which  it  exerts  in  the  dense  tissue  of  a  fibrous 
mamma,  may  show  on  palpation  a  very  distinct,  circumscribed  hardness.  The 
fact  that  chronic  cystic  mastitis,  wdth  marked  development  of  fibrous  tissue, 
occurs  about  the  time  of  the  climacteric,  when  we  may  look  for  the  development 
of  cancer  of  the  breast,  and  the  additional  fact  that  this  form  of  mastitis  is  the 
one  most  liable  to  malignant  change,  make  the  differentiation  between  cyst  and 
carcinoma  often  extremely  difficult  and  sometimes  impossible.  In  such  a  case  a 
tentative  removal  of  the  mamma,  with  preparation  for  an  immediate  complete 
operation,  should  always  be  made.  Much  may  thus  be  discovered  from  ma- 
croscopic apijcai'ances.  Scirrhous  carcinoma  cuts  like  cartilage,  and  the  cut 
surface  is  hard  and  i-ough  and  has  been  likened  to  the  cut  surface  of  an  mn-ij)e 
pear.  The  cut  surface  usually  becomes  somewhat  cup-shaped,  and  when  scraped 
yields  a  thick  milk-lik(>  juice.  As  an  additional  means  of  immediate  identifi- 
cation Stiles  directs  that,  after  the  blood  has  been  washed  off,  the  breast  be 
placed  in  five-]3er-cent  nitric  acid  for  about  ten  minutes,  and  then  washed  in 
running  water  for  three  or  four  minutes.  The  acid  gives  an  opaque  whiteness  to 
all  tissues  except  the  fat.  this  effect  being  due  to  coagulation  of  the  albuminous 
constituents.     By  the  subseciuent  washing  in  water,  the  connective  tissue  be- 
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comes  translucent,  liouiogeneous,  and  somewhat  gelatinous,  while  the  breast 
parenchyma  remains  opaque,  white,  or  grayish.  The  caneerous  tissue  behaves 
like  the  parenehyma,  becoming  even  more  densely  opaciue. 

Contrary  t(j  common  belief,  cachexia  is  ordinarily  not  an  early  symjjtom  of 
carcinoma,  but  becomes  marked  later  in  the  disease,  when  pain,  ulceration,  loss 
of  sleej),  and  absorption  of  septic  products  have  worn  the  patient  down. 

Hwinolytir  Reaction  in  the  Diagnosis  of  Cancer. — A  comprehensive  clinical 
research,  by  (.'rile,*  on  the  action  of  the  blood-serum  of  cancer  i)atients  in  break- 
ing down  the  red  corpuscles  of  human  l)lood  ilrawn  from  a  healthy  peivon,  has 
yielded  results  pointing  to  a  new  departure  in  the  diffei'ential  diagnosis  of  doubtful 
tumors  of  the  breast  at  a  period  in  their  development  when  other  diagnostic  meth- 
ods leave  so  inucli  to  be  desired.  ( )f  a  total  of  eighty  cancer  patients  observed 
during  a  period  of  eight  months,  there  wi're  si.\ly-six,t  including  all  but  one  of  the 
eighty  patients  who  were  still  in  a  less  advanced  or  operable  stage,  who  showed  a 
po.sitive  hu'molytic  reaction.  Of  the  remaining  fourteen  patients  who  showed 
either  no  reaction  or  a  reverse  lueniolysis  direaking  down  of  tlie  red  corpuscles 
of  blood  drawn  from  a  cancer  patient  when  mixed  with  blood-serum  from  a 
healthy  person),  "all  but  one  were  either  inoin-rable  or  very  advanced."  "Cured 
cases  showed  no  haemolysis."  "Patients  .  .  .  with  benign  tumors  showed 
no  reaction."  "In  chronic  supijurations  .  .  .  no  ha-molysis  occurred."  "In 
the  cases  of  tuberculosis  those  showing  haemolysis  showed  a  much  greater 
autolysis  than  h;emolysis,  thus  giving  a  characteristic  reaction."  "In  a  uterine 
libmid,  willmiit  suspicion  of  malignancy.  .  .  .  lueniolysis  occurred,  and  at 
o]iciatioii  sjireoiiiatous  transformation  at  the  crntrr  of  the  tumor  was  disclosed." 
"In  one  luuidred  and  twenty-five  normal  individuals  tiiere  was  lui'molysis  in  no 
instance." 

Previous  investigations  (Kelling.  l'.M).").+  1907 :>?  Rosenbauni,  1907,  ).  made 
with  l)l()od  of  oxen,  sheeji,  swine,  and  hens,  had  shown  a  ha-molvtic  reaction  in 
from  forty-five  per  cent  (Kelling)  to  fifty-four  per  cent  iHosenbaum)  of  cancer 
cases.  Ha-molysis  had  also  been  demonstrated  in  a  very  large  proportion  of 
tested  cases  of  sarcoma,  in  a  rather  wide  range  of  diseases,  mostly  infectious,  and 
in  patients  nourished  largely  on  raw  eggs. 

TuE,\TMKXT. — The  complete  removal  of  the  cancerous  breast,  together  with 
all  infected  tissue,  affords  the  only  hope  of  a  radical  cure.^     Pathologists  agree 
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t  The  numbers  in  Crile's  paper  are  given  for  tlie  most  part  in  perci-ntage.s;  S2  per  cent  of 
80  cases  gives  65.6. 

t  .\rchiv  f.  Chirurgie.  B<1.  SO.  Heft  1. 

§  Berliner  klin.  Wochen.^^elirift.  UU)7.  No.  -12.  |1  lbi<l..  1907.  No.  iZ. 

\  The  i)atieiit  .shown  in  Kig.  ;?i»5  was  Hrs:  seen  in  Januarj-.  1902.  with  an  cxteii.sivo  carcinoma 
of  the  left  breast  which  hail  been  declared  inoperable  by  a  ver>-  competent  man.  The  outlook 
was  explained  to  her.  She  wished  to  take  any  possible  chance  for  relief.  The  complete  opera- 
tion was  performed.  Three  years  later,  l^ecember.  HI04. carcinoma  ileveloped  in  the  right  breast. 
This  was  removed,  also  liy  radical  operation.  Small  iwurrent  nodules  in  the  .scar  had  already 
been  removed  several  times  from  the  left  breast.  In  Januarj-.  MX'.s.  I  received  fmm  this  patient 
a  letter  in  wliich  she  says:  "My  [first]  operation  was  on  Januar>'  7.  1902:  I  have  been  on  the 
table  .seven  times,  and  it  is  now  just  six  years  since  my  first  operation.  I  think  my  health  has 
never  been  as  good  as  it  has  been  this  winter." 
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lliat  carcinoina  is  priiiiai-ily  a  Incal  alTcction.  ami  that,  wlicii  all  the  iliscasod 
tissues  have  been  rciuovcd  Ijv  oprratiun,  it  docs  not  recur.  80-ealled  recurrence 
is,  then,  onlj'  a  subsequent  growth  of  portions  of  diseased  tissue  which  have  been 
left  behind  at  the  operation.  The  appearance  of  these  sui)se(iuent  growths  may, 
however,  be  long  delayed,  in  some  instances  even  for  many  yeai's.  Ii:  tlie  opera- 
tive treatment  of  cancer,  therefore,  it  is  the  duty  of  the  surgeon  to  remove  not 
only  the  entire  breast,  but,  so  far  as  is  possible,  all  tissues  hkely  to  be  involved 
in  the  dissemination  of  the  disease.  Outlying  foci  of  cancer  are  often  invisible 
to  the  naked  eye:  Init,  in  any  case  in  which  microscopic  examination  reveals 
such  foci,  it  is  certain  that  the  cancer  cells  have  already  become  widely  dissem- 
inated in  the  lymphatic  spaces.  It  is  evident,  therefore,  that  the  dissemination 
may  possibly  have  begun  long  before  the  discovery  of  the  tumor.  Ihifortunatel}', 
the  tumor  must  ordinarily  be  first  discovered  by  the  patient,  and  a  scirrhous 
cancer  large  enough  to  have  attracted  her  attention  must  always  be  regarded  as 
already  more  or  less  widely  disseminated.  The  researches  of  Handley,  showing 
that  dissemination  occure  almost  invariably  as  a  direct  extension  by  permeation 
through  the  lymphatics,  and  that  the  most  rapid  extension  takes  place  along  the 
planes  of  the  deep  fascite,  leave  no  room  for  doubt  that  an  operation  for  cancer 
of  the  breast  shovild  always  be  complete,  and  should  include  the  removal  not  only 
of  the  entire  gland  liut  also  of  the  underlying  fascia  and  pectoral  muscles,  of  a  large 
area  of  the  skin  covering  the  tumor,  and  of  a  much  more  extendetl  area  of  fat  and 
fascia.  The  axilla  should  be  thoroughly  cleared  of  fat,  lymph  nodes,  and  coimec- 
tive  ti.ssue;  and,  whenever  there  are  signs  of  enlargement  of  the  axillary  nodes, 
the  sheaths  should  be  stripped  from  portions  of  the  serratus  magnus  and  the 
latissimus  dorsi  muscles.  The  dissection  should  include  also  the  stripping  of  the 
sheath  from  the  upper  part  of  the  rectus  abdominis  muscle.  When  there  is 
evidence  of  involvement  of  the  subclavian  group  of  lymph  nodes,  the  supracla- 
vicular triangle  should  also  be  carefully  cleared  out  as  high  up  as  the  bifurcation 
of  the  carotid  artery;  all  the  fat,  connective  tissue,  and  lymph  nodes — even  the 
solitary  node  which  is  situated  at  the  junction  of  the  jugular  with  the  subclavian 
vein — being  removed.  In  operating  on  the  left  breast,  the  possibility  of 
wounding  the  thoracic  duct  at  this  point  must  be  kept  especially  in  mind.  It  is 
not  always  possible  to  make  a  satisfactory  di.ssection  of  the  su])raclavicular 
triangle  without  cutting  through  the  clavicle,  but  this  is  to  be  avoided  if  practi- 
cable. In  the  jjrimary  operation,  adequately  performed,  lies  the  patient's 
greatest  hope  of  a  permanent  cure.  Especially  is  this  true  in  cases  of  cancerous 
cyst,  or  of  cj'stic  disease  of  the  breast  which  is  undergoing  malignant  transfor- 
mation— a  class  of  cases  in  which  the  diagnosis  is  sometimes  extremely  difficult, 
and  in  which,  for  this  reason,  an  exploratory  incision,  or  excision,  may  be  neces- 
sary. Only  a  complete  primary  operation  is  of  any  avail  in  such  cases;  a  partial 
operation  generally  doing  harm  by  accelerating  the  dissemination  of  the  disease, 
and  secondary  operations,  however  promptly  performed,  proving  of  little  effect 
in  prolonging  life. 

By  a  complete  o])eration.  we  mean  an  operation  planned  and  executed  witii 
a  view  to  preventing  local  or  external  recurrence.     Xo  operation  can  properly 
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be  classed  as  coinplctc  in  the  sense  of  protecting  against  internal  recurrence,  for 
internal  nietasta,sis  may  already  exist  at  the  time  of  the  primary  operation. 
Many  forms  of  incision  have  been  devised  with  a  view  to  facilitating  the  clcjsure 
of  tlic  wound,  but  no  incision  should  be  considered  which  in  any  degree  limits 
the  removal  of  so  much  of  the  skin  as  may  be  suspected  of  being  implicated  in 
the  carcinomatous  process.  The  suggestion  made  by  Follis,  that  the  man  who 
is  to  close  the  wound  should  not  have  the  planning  of  the  skin  incision,  is  pertinent 
as  emphasizing  this  point.  Removal  of  a  large  area  of  skin  adds  nothing  to  the 
operative  risk,  and  but  little  to  the  difficulty  of  properly  closing  the  wound:  the 
ultimate  safety  of  the  patient  should  alone  lie  taken  into  consideration.  Other 
things  being  equal,  that  incision  which  is  the  simplest,  and  which  enables  the 
operator  to  make  the  best  use  of  any  redundant  or  available  skin,  is  the  best  for 
the  i)urpose.  In  many  cases  no  attempt  should  be  made  to  bring  the  margins 
of  the  skin  together  over  the  entire  wounil,  but  skin-grafting  should  be  resorted 
to  at  once.  In  view  of  the  close  anatomical  relation  of  the  breast  to  its  skin 
covering,  rendering  this  entire  area  of  skin  especially  liable  to  early  ]«ithological 
involvement,  it  is  safest,  in  ail  cases,  to  remove  the  skin  over  the  entire  breast. 
Rotter  advises  the  removal  of  thi-ee  tinger-ljreadths  of  skin  Jjeyond  the  limits  of 
the  breast.  AVhen  the  growth  is  adherent  to  the  skin,  or  when  the  tumor  is  near 
the  breast  margin,  even  a  more  extensive  removal  of  skin  may  be  necessary.  In 
all  cases  the  incision  siiouid  be  in  (lisiinctiy  iicaithy  tissue,  rutting  wide  of  any 
suspected  portion.  There  is  little  danger  of  removing  ^«y  iinicli  skin;  but  then- 
is  great  damjer  in  removing  too  little.  The  di.ssection  of  the  skin  should  be  so 
made  as  to  leave  a  minimum  of  adherent  fat,  as  there  is  always  tlanger  from 
dissemination  by  way  of  the  lymphatics  in  the  fat  overlying  the  breast.  As 
cancer  tends  to  spread  widely  by  the  lymphatics  in  the  planes  of  the  ileep  fascia-, 
and  especially  in  the  retro-manunary  fascia-  covt-ring  tin-  pc-ctoral  mu.scles,  a  vny 
extensive  extirpation  of  the  tissues  in  this  ix-gion  is  ab.solutely  (-ssi-ntial.  Extir- 
pation should  be  carried  as  far  ilownward  as  an  inch  or  two  Ik-Iow  tht-  tip  of  tht- 
ensiform  cartilage,  the  .sh(-ath  being  strippi-d  fiom  the  rectus  nuisdi-  to  the  same 
extent :  for  it  is  here  that  Handley  has  found  that  the  cancerous  process  often 
finds  a  way  to  the  liver  and  abdominal  viscera.  The  removal  of  the  deep  fascia 
slidulil  include  also  the  striiijiing  of  the  sh(-ath  from  the  parts  of  the  muscles 
idiininu  tiic  lM)undari(-s  of  tiie  axilla.  Hotii  iIk-  pectoralis  major  and  the  pectiv 
lalis  minor  muscles  .should  Ix-  removed,  as  cancerous  foci  are  not  infre(|uently 
develoix'd  in  the  body  of  the  p(-ctoralis  major,  and  cancerous  nodes  are  often 
found  between  the  pectoralis  major  anil  the  pe(-toralis  minor.  Tiu-  ri-moval  of 
the  pectoral  muscles  also  makes  po.ssible  a  dt-an  anil  com|)lete  removal  of  the 
axillarv  lymphatics.  The  op-  ration  should  be  carried  out  in  such  maiini-r  that 
all  the  structures  mentione;',  including  the  entire  breast,  are  removed  in  a  single 
mass,  and  that  no  portion  of  the  breast  tissue  is  cut  into  or  exi)osed  to  view 
during  the  operation.  When  the  cancer  is  found  to  be  so  far  advanced  fliat  tlu- 
lymph  nodes  have  become  adherent  to  the  wall  of  the  axillary  vein,  such  jnirtion 
of  the  vein  as  is  fouiul  to  be  so  involved  should  lie  removed. 

Till-  operator  should  plan  his  incision  with  a  view  to  the  removal  of  all  skin 
■V  oi..  VI. — 3.5 
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tissue  wliicli  may  |iiissilily  lie  (■arcindiiiatdus,  licariiij;  in  iiiiiul  also  tlic  iinportanco 
of  ivaily  access  to  tln'  entiic  tield  of  operation,  and  the  desirability  of  making;  as 
satisfactory  a  restoration  of  ilic  axilla  as  possible.  Ho  should  be  prepared  to 
utilize  all  available  skin  to  the  best  advantage  in  covering  the  axilla  and  in 
closing  the  thoracic  wound,  supplementing  it,  as  may  be  necessary,  by  skin- 
grafting.  Any  attemi)t  to  n-gulate  the  skin  incision  so  that  it  shall  fit  a  particular 
l)lan  of  closure  is,  in  most  cases,  to  be  condemned.  The  incisions  described  by 
Knclici-,  \\';irr('n.  .lackson,  and  others  lend  themselves,  in  some  cases,  tn  ininiedi- 
ale  closui-e  of  the  wound  b\-  sliding  and  Htting  of  the  skin,  and  ma\'  therefore  be 


Fig.  .394.— The  \nrWn.u   H.-.-omTn.-n.l.Ml  by   Dr.   Jabc-z  .lacksun  i.s  .sliown  in  this  ilhistration.     It  may 
be  used  iu  early  eases,  wiiere  tin;  skin  is  not  widely  iQ\-olve(l. 

kept  in  mind.  (Fig.  394.)  Whatever  the  plan  of  incision  adopted,  the  subsetjuent 
operative  procedure  should  be  begun  by  dividing  the  jiectoral  muscles  near  tlieir 
respective  insertions,  working  progressively  from  thea.xilla  toward  the  median  line. 
The  early  complete  exposure  of  the  axillary  vein  renders  the  thorough  clearing  of 
the  axilla  easy  and  safe,  and  the  cutting  off  of  the  greater  part  of  the  blood  supply 
by  the  early  ligation  of  the  vessels  leading  from  the  axilla  to  the  breast  renders 
the  operation  much  less  bloody  than  when  the  dissection  is  begun  from  the  median 
side  of  the  breast.  The  comparative  bloodlessness  of  this  procedure  makes 
po.ssible  a  more  rapid  and  easy  dissection,  shortens  the  time  of  operation,  and 
minimizes  the  resultant  shock.  The  removal  of  the  major  and  minor  pectoral 
muscles  best  exposes  the  lymphatics,  and  enables  the  operator  the  better  to 
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remove  all  infiltrated  tissue.  The  Ij-niphatic  trunks  lying  along  the  lower  border 
of  (he  pectoralis  major,  the  subelavieular  lymi)h  nodes  between  the  pectoralis 
major  and  the  pectoralis  minor,  and  the  lymph  channels  perforating  the  mu.sdes 
can  in  no  other  way  be  so  surely  and  safely  removed.  An  additional  advantage 
in  making  the  dissection  from  the  axilla  inward  is  that  it  eliminates  a  very  real 
source  of  danger  from  handling  or  scjueezing  the  cancerous  breast  during  the 
ojjeration.  The  iK)ssil)ility  of  forcing  cancerous  j)roducts  along  the  conducting 
lymijli  channels,  including  even  the  jjossibility  of  pressing  cancer  elements  into 
the  venous  circulation,  is  too  obvious  to  be  disi'cgarded.  When  the  operation  is 
begun  by  clearing  the  axilla,  the  continuity  of  the  lymphatic  connections  between 
the  morbid  growth  and  the  body  is  broken,  and  the  risks  from  inevitable  ma.«.>*ag- 
ing  of  the  breast  incident  to  iiandling  it  are  reduced  to  a  minimum.  The  i-emoval 
of  the  pectoral  muscles, 
while  it  adds  immeasurably 
to  the  safety  of  the  patient, 
does  not  interfere  with  the 
su  bsequent  free  movements 
of  the  arm,  which  continue 
to  be  satisfactorily  jicr- 
formcd  by  tlie  other  iiius- 
v]rs.  On  the  otlicr  hand, 
wlien  the  pectoral  nuiscles 
are  not  removed,  or  when 
only  the  nuiscular  sheath  is 
stripped  ofT,  there  often  re- 
suits  an  infianunatory  con- 
dition which  seriously  limits 
the  motion  of  the  arm  for 
an  indefinite  period.  Re- 
moval of  these  muscles  is  therefore  not  only  an  indispensable  part  of  any  com- 
plete operation,  but  is  also  essentially  a  conservative  procedure.  Removal  of 
l)oth  breasts,  together  with  the  pectoral  muscles  on  both  sides,  does  not  interfeR> 
with  the  practically  perfect  conservation  of  the  movements  ordinarily  effected 
through  the  action  of  the  pectoralis  major  muscles.     (Sec  Fig.  31).").) 


Fio.  395. — Pliotograpli  taken  Si.x  Years  after  the  Removal 
iif  tlie  Left  Brca.st  and  Four  Years  after  tlie  Kenioval  of  the 
HiKht  Breast.  It  .shows  tlie  restoration  of  inu.seiihir  funetion 
after  the  removal  of  the  jjectoral  miisoles  of  both  sides. 
M  )riginal.  i 


TlX'HNIQlE   OF   THE    OpF.RATION. 

It  is  the  practice  of  the  writer  to  mark,  by  light  touches  of  the  knife,  the  boun- 
daries of  the  portion  of  the  skin  which  it  has  been  decided  to  irmove.  (Fig.  3%.) 
The  incision  is  usually  begun  near  the  middle  of  the  clavicle  anil  perhaps  an  inch 
below  the  bone,  and  is  carried  in  a  downward  and  ovitward  direction  to  the  i)order 
of  the  axilla.  The  skin  is  then  dis.>;ected  from  the  subjacent  tissues  until  the 
cephalic  vein,  lying  between  the  l)otlies  of  the  deltoitl  and  the  pectoralis  major,  is 
exjjosed.  The  pectoralis  major  nniscli>  having  been  separated  from  the  deltoid 
by  blunt  dissection,  the  index  finger  is  sli])ped  under  the  body  of  the  pectoralis 


FAS 
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major,  which  is  then  cut  tliroiijih  near  its  iiiscilinn  iiitu  the  iminci-us.  Tiic 
imiscle  imnunhatcly  retracts  toward  tlie  chest,  exijosing  the  pectorahs  minor 
muscle  invested  by  its  fascia.  Tliis  muscle  is  easily  and  quickly  uncovered,  the 
index  finj;ci-  passed  under  it,  and  its  insertion  into  the  coracoid  process  of  the 
scapula  divided;  whereupon  the  muscle  immediately  contracts  and  opens  up 
the  axillarj'  space.  The  wound  is  next  held  open  l)v  retractors,  or  by  the  fingers 
of  an  assistant,  thus  exposing  the  axilla  freely  to  view  from  the  front.  The  fascia 
covei-iu":  the  axillarv  \-ciii  is  now  cut,  to  the  outside  of  the  \'ein,  and  the  dissection 


Fig.  396. — This  Illustration  Shows  Incision  Ordinarily  Employed  for  Radical  Removal  of  Car- 
cinoma of  the  Breast.  The  dotted  line  above  shows  the  additional  incision  used  when  neck  dis- 
section is  necessary.      (Original.) 


is  carried  inward:  the  fascia  should  be  stripjied  from  the  vessels  and  the  axillary 
plexus  of  nerves,  and  with  the  fascia  all  the  fat,  lymph  nodes,  and  connective 
tissue  should  l)e  removed  in  a  single  mass.  The  dissection  should  also  uncover 
the  axillary  vein  and  artery  together  with  their  branches  going  to  the  a.xilla  and 
to  the  chest.  These  branches  are  at  once  divided  between  clamps  and  ligated. 
The  fascial  covering  is  next  stripped  from  the  muscles  along  the  posterior  boundary 
of  the  axilla,  thus  completing  the  dissection  in  this  region.  The  skin  incision  is 
now  extended  downward  and  carried  round  the  breast  far  enough  to  include  as 
much  of  the  integument  as  it  has  ])reviously  been  decided  to  remove.  The  skin  is 
dissected  from  the  subjacent  tissues  as  far  as  the  sternum,  and  as  little  fat  as 
possible  is  left  adhering  to  it.     (Fig.  397.)     The  entire  mass,  including  the  pec- 
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tonil  imisclcs,  the  breast,  the  fat,  and  a  lai'gc  area  of  the  deep  fascia,  is  now 
to  !)('  removed  entire:  it  should  be  Hfted  from  the  ehest  wail,  at  its  outer  side,  in 
such  a  manner  as  to  bring  into  view  the  i)erforating  branches  of  the  internal 
mammary  vessels,  which  must  bo  caught  and  tied.  Any  remaining  attachments 
of  the  pectoralis  major  muscle  to  the  clavicle  arc  also  to  be  divided.  The  nia.s.s 
having  been  rolled  still  farther  inward  and  lifted  from  the  thorax  (Fig.  398),  it 
only  remains,  to  complete  the  ojx'ration,  to  cut  through  the  jx-ctoralis  minor 
and  tlio  pectoralis  major,  wlieic  they  arc  implanted  on  the  ribs  and  sternum. 
(Fig.  .399.)  When  hannostasis  is  complete,  attention  must  be  given  to  the 
closure  of  the  wound.     A  rubljer  drainage  tube  is  first  carried  up  to  the  point 


Fig.  397. — This  Illustration  Shows  a  Wiilc  Ksposurr  of  tlic  Fascia.    I'.xtcnsivi-  niiioval  ciiilic  deep  fascia 
is  an  important  feature  of  the  oomplcte  operation  for  carcinoma  of  tltc  breast.      (Original.  > 

where  the  axillary  vein  passes  under  the  clavicle,  and  is  brought  out  through  a 
stab  wound  in  the  most  dependent  portion  of  the  wound  cavity  behind.  The 
skin  at  the  posterior  margin  of  the  wound  is  utilized,  so  far  as  may  be,  in  closing 
the  axillary  space,  which  is  in  this  way  practically  obliterated.  If  there  is  still 
sufficient  skin  left  to  admit  of  a  sliding  or  plastic  procedure,  for  the  pmposo 
of  covering  the  remaining  wouiul  without  too  great  tension,  this  procedure 
should  be  carried  out.  In  case  there  is  a  lack  of  sufficient  skin  to  effect  perfect 
closure,  immediate  recoui-se  should  be  had  to  skin-grafting.  The  drainage  tuln^ 
in  the  axilla  may  be  removed  at  the  end  of  forty-eight  houi-s.  The  wound  is 
dressed  with  the  arm  held  close  to  the  chest  and  included  in  the  bandage  which 
holds  the  dressings. 


ooO 
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Thi'iv  is  sonu'tiiucs  a  (picslion  as  to  whctlu-r  an  operation  is  adN'isablc  when 
the  prof^nosis,  as  rcfjanls  iiitiniatc  recovery,  is  pi-actically  liopeless;  but  even  in 
such  cases  a  radical  operation  usually  j^ives  inuiiediate  relief,  which  may  last  for 
a  number  of  years;  in  some  instances,  indeed,  life  may  be  ]>i(>l()n<ied  many  years. 
To  the  surgical  genius  of  Dr.  W.  S.  Ilalsted,  of  the  Johns  Hopkins  Hospital, 


Fig.  398. — In  this  Illustration  the  Mass,  Composed  of  the  Breast,  the  Axillary  Contents,  and  the 
Pectoral  Muscles,  is  rolled  inward  just  prior  to  the  separation  of  the  pectoralis  major  muscle  from  the 
thoracic  wall.      (()rif;iii:il.) 

humanity  is  indebted  for  his  cultivation  of  ini|)roved  diagnostic  methods 
in  the  early  stages  of  breast  cancer  and  for  his  insistence  on  immediate 
recourse  to  an  operative  procedure  combining  facility  and  thoroughness 
in    execution    with    avoidance    of    essential    mutilation.*       This    demon.stra- 


*The  following  extracts  from  Halsted's  article  in  the  .Johns  Hopkins  Hospital  Reports  (vol. 
iv..  No.  6,  Baltimore,  1894)  furnish  fairly  full  information  with  regard  to  the  technique  of  his 
method  of  operating.  Tlie  thirteen  full-page  plates  which  accompany  the  article  add  largely 
to  its  instructive  value,  but,  unfortunately,  it  is  not  practicaljle  to  reproduce  more  than  two  of 
them  here. 

"(1)  The  skin  incision  is  carried  at  once  and  everywhere  through  the  fat. 

"  (2)  The  triangular  flaj)  of  skin  (I'ig.  400,  a  b  c)  is  reflected  back  to  its  base  line  (b  c).  There 
is  nothing  but  skin  in  the  flap.  The  fat  wliich  lined  it  is  dissected  back  to  the  lower  edge  of 
the  pectoralis  major  muscle,  where  it  is  continuous  with  the  fat  of  the  axilla. 

"(3)  The  costal  \n.sertions  of  the  pectoralis  major  mu.scle  are  severed,  and  the  splitting  of 
the  muscle,  usually  between  its  clavicular  and  costal  portions,  is  begun,  and  continued  to  a  point 
about  opposite  the  scalenus  tubercle  on  the  clavicle. 

"(4)  At   this  point    the  clavicular  portion   of    the   pectoralis   major  nniscle   and    the   skin 
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tioii  of  the  cnoniKiusly  increased  iniiiiunity  from  recurrence  after  an  early 
and  complete  operation,  with  removal  of  the  pectoral  muscles,  marks  an 
epoch  in  the  surgery  of  the'  female  l)reast.  Even  a  single  cure,  such  as  that 
mentioned  in  the  foot-note  at  the  bottom  of  i)age  ;>4.'i,  should  encourage  us 
to  make  an  earnest  effort  for  the  relief.  i)v  operation,  of  even  tli(i>e  ca.-^es  which 


Fig.  399. — The  Dis.section  is  here  Shown  as  Completed,  including  the  removal  of  tin-  Ijniipli  nodes,  the 
fat.  and  the  connective  tissue  of  the  posterior  cervical  triangle.      (Original.) 

appear  most  unpromising.  There  is  aiiotiier  class  of  ca.ses  in  wliicli  tlie  disease 
is  so  far  advanced  as  to  make  it  certain  that  no  possible  operation  will  effect  the 
removal  of  all  cancerous  tissue,  and  in  which,  for  this  reason,  the  propriety  of 
operating   may   lie  questioned.     Nevertheless,   even   in  such   a  case  a  radical 

overlying  it  are  cut  through  hard  up  In  the  clavicle.  This  cut  c.xpo.scs  the  apo.\  of  the 
axilla. 

"(5)  The  loose  tissue  luider  the  clavicular  portion  (the  portion  usually  left  behind)  of  the 
pectoralis  major  is  carefully  dissected  from  this  muscle  as  the  latter  is  dnnni  iipwani  l>y  a  liriiad 
sharp  retractor.     This  tissue  is  rich  in  lymphatics,  and  is  sometimes  intiltntted  with  c^mcer. 

"(6)  The  sphtting  of  the  nui.scle  is  continued  out  to  the  hmnerus,  and  the  part  of  the  muscle 
to  be  removed  is  now  cut  through  close  to  its  humeral  attachment. 

"(7)  The  whole  mass,  skin,  breast,  areolar  tissue,  and  fat.  circumscribetl  by  the  original  skin 
incision,  is  raised  up  with  some  force,  to  put  the  subniu.scular  fascia  on  the  stretch  as  it  is 
stripped  from  the  thorax  close  to  the  ribs  and  pectonilis  minor  muscle.  It  is  well  to  include 
the  delicate  sheath  of  the  minor  muscle  when  this  is  pmcticable. 

"(S)  The  lower  outer  border  of  the  minor  muscle  having  been  pa.'^sed  and  clearly  expo.so<l. 
this  muscle  is  divided  at  right  angles  to  Its  fibres  and  at  a  point  a  little  below  its  middle. 

"(9)  The  tissue,  more  or  less  rich  in  lymphatics  and  often  cancerous,  over  the  minor  muscle 


r)-)2  A.Mi;iUCA.\    PRACTICE   OF   SURGERY. 

o])C'rati()n  offers  at  least  a  chanee  of  iiernianent  arrest  of  the  disease  loeally,  and 
in  so  far  jjives  hope  to  the  sufferer.  Radical  operation  in  sueh  ea.ses  may  mate- 
rially lenjrthen  life,  .•ind  only  occasionally  shortens  it:  the  ijatient  is  often  spared 
the  horror  of  an   intractable,    offensive,  ulceratin.i;   tnnior,    with    its   attendant 


near  its  oonicoiil  insertion,  is  diviilecl  :is  far  out  as  i)ossil>lc  and   tlifn  rcHoctfd    inward  in  ordc-r 
to  lihenite  or  prepare  for  the  refiection  upward  of  this  part  of  the  minor  muscle. 

"(10)  Tlie  upper,  outer  portion  of  the  minor  nuisole  is  drawn  upward  with  a  luoad  sliarp 
retractor. 

"(11)  The  small  blood-vessels  (chiefly  veins)  under  the  minor  muscle  near  its  insertion  must 
be  separated  from  the  muscle  with  the  greatest  care.  These  are  embedded  in  loose  connective 
tissue  which  seems  to  he  rich  in  lymphatics  and  contains  more  or  less  fat.  This  fat  is  often 
infiltrated  with  cancer.  Those  blood-vessels  should  be  ilissected  out  very  clean  and  immedi- 
ately ligated  close  to  the  axillarj'  vein.  The  ligation  of  these  very  delicate  ves.sels  .should  not 
be  postponed,  for  the  clamps  occluding  them  might  of  their  own  weight  drop  off  or  accidentally 
be  pulled  off;    or  the  ves.sels  themsehes  might  be  torn  away  l)y  the  clami)s. 

"(12)  The  subclavian  vein  having  been  exposed  at  the  highest  possible  subclavicular  point, 
the  contents  of  the  axilla  are  dissected  away  with  scrupulous  care,  also  with  the  sharpest  jiossible 
knife.  The  glands  and  fat  .should  not  be  pulled  out  with  the  fingers.  .  .  .  The  axillary  vein 
should  be  stripped  absolutely  clean.  Not  a  particle  of  extraneous  tissue  should  be  included 
in  the  ligatures  which  are  applied  to  the  branches,  sometimes  very  minute,  of  the  axillary  ves- 


FiG.  400.— First  Stage  of  the  Hal.sted  Operation.  (From  Dr.  W.  S.  Halsted's  article  in  the 
Johns  Hopkins  Hospital  Reports.)  The  diagram  shows  the  skin  incisions,  the  triangular  flap  of 
skin,  a  b  c,  and  the  triangular  flap  of  fat. 

fels.  In  liberating  the  vein  from  the  tissues  to  be  removed  it  is  best  to  push  the  vein  away 
from  the  tissues  rather  than,  holding  the  vein,  to  push  the  tissues  away  from  it.  It  may  not 
always  be  necessary  to  expose  the  arterj'.  but  I  think  that  it  is  well  to  do  this,  for  sometimes, 
not  usually,  the  tissue  above  the  large  vessels  is  infiltrated.  And  we  should  not  trust  our 
eyes  and  fingers  to  decide  this  point.  It  is  best  to  err  on  the  safe  side  and  to  remove  in  all  cases 
the  loose  ti.ssue  above  the  vessels  and  about  the  axillarj'  plexus  of  ner\-es. 

"(13)  Having  cleaned  the  ves.sels,  we  may  proceed  more  rapidly  to  strip  the  axillary  con- 
tents from  the  inner  wall  of  the  axilla — the  lateral  wall  of  the  thorax.  We  must  grasp  the  mass 
to  be  removed  firmly  with  the  left  hand  and  inill  it  outward  and  slightly  upward  with  sufficient 
force  to  put  on  the  stretch  the  delicate  fascia  which  still  l)in(ls  it  to  the  chest.  This  fascia  is 
cut  away  close  to  the  ribs  and  serratus  magnus  mu.scle. 

"(14)  AVhen  we  have  reached  the  junction  of  the  posterior  and  lateral  walls  of  the  axilla, 
or  a  little  .sooner,  an  assistant  takes  hold  of  the  triangular  flap  of  skin  and  draws  it  outward,  to 
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mental  distress,  the  tcinliic  neuralgia  following  the  involvement  of  the 
brachial  jjlexus,  and  the  i)ainful  swellinji  of  the  arm  due  to  extensive  involve- 
ment of  the  axillary  vein   and  the   lymphatics.     (Fij^.    402.)     In  such  ca.ses^ 

as.sist  in  .sprcadiiifi  out  the  tissues  wliicli  lie  dm  the  sub.scapiilaris,  teres  major,  and  latissimus 
dorsi  nuiscles.  The  operator  having  taken  a  different  hold  of  the  tumor,  cleans  from  within 
outward  the  po.sterior  wall  of  the  axilla.  Proceetling  in  this  way,  we  make  ea.sy  and  bloodless 
a  part  of  the  operation  which  used  to  be  troublesome  ami  bloody.  The  subsaipular  vessels 
become  nicely  exposed  and  caught  before  they  are  dividetl.  The  sub.scapular  nerves  may  or 
may  not  be  removed,  at  the  discretion  of  the  operator.  Kuster  lays  great  stress  upon  the  im- 
portance of  these  nerves  for  the  subsequent  usefulness  of  the  arm.  AVe  have  not  as  j'et  decided 
this  point  to  our  entire  satisfaction,  but  I  think  that  they  may  often  be  spared  to  the  patient 
with  safety. 

"(15)  Having  passed  these  nerves,  the  operator  has  only  to  turn  the  mass  back  into  its 
natural  position  and  to  sever  its  connection  with  the  body  of  the  patient  by  a  stroke  of  the  knife 
from  b  to  c,  repeating  the  first  cut  through  the  skin. 

".\11  that  has  been  removed  is  in  one  piece.  (Fig.  -401.)  There  are  no  small  pieces  nor  shre<ls 
of  tissue.     I  believe  that  we  should  never  cut  through  cancerous  ti.ssues,  when  operating,  if  it 


Fig.  401. — A  Later  Stage  of  the  Halsted  Operation.  The  iUustration  sliows  tlie  maiiiina.  the 
connective  tissue,  etc.,  separated  from  the  thorax  and  ready  to  be  removed  in  a  single  ma.ss. 
M,  pectoralis  major  muscle;  m.  m.  pectoralis  minor  nniscle;  5',  apox  of  fat  above  the  subclavian 
vessels.     (From  Dr.  \V.  S.  Halsted'.s  article  in  the  .lohns  Hopkins   Hospital  Reports.) 

is  possible  to  avoid  doing  so.  The  wound  might  become  infecteil  with  cancer  either  by  the 
knife  which  has  pa.ssed  through  diseased  tissue  and  perhaps  carries  everywliere  the  cancer-pro- 
ducing agents,  or  by  the  simple  liberation  of  I  lie  cancer  cells  from  their  alveoli  or  from  the 
lymphatic  vessels.  The  division  of  one  lymjihatic  vessel  and  the  liberation  of  one  cell  may  be 
enough  to  .start  a  new  cancer. 


'The  operation,  as  we  perform  it.  is  litera 


Iniost  bloodle.s-s  one. 


"The  edges  of  the  wound  are  approximated  by  a  l)uried.  purse-.string  suture  of  striing  silk. 
Of  the  triangular  flap  of  skin  (ii  b  r)  only  the  base  is  included  in  this  suture.  The  rest  of  this  flap 
is  consecpiently  shifted  to  a  new  and  lower  position.  The  axilla  is  never  d^aint^l  and  invariably 
heals  by  first  intention.  The  uncovered  wound  often  heals  by  the  so-called  or^^ini/aiii)!!  of  the 
blood-clot." 
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Jij;aiii.  the  iiuist  (•<iiii])lrtc  (>]ici-;itinii  piissihlc  is  the  most  Inmiaiic  iiiKl  proiKT, 
in  tiiat  it  otfcrs  the  idiiy  chance  of  permanent  Incai  relief,  and  may  not  ini- 
probal)ly  be  followed  by  a  considerable  inter\al  of  comfort.     In  a  desperate 

case  of  uni)earal)le  pain  from  exten- 
si\('  involvement  of  the  nerves,  sec- 
tion of  the  posterior  roots  of  the 
spinal  nerves  involved  may  afford 
rdirf  fi-oni  pain  so  long  as  the  pa- 
tient lives;  or  interscapulo-thoracic 
amjiutation  may  Ix-  justifiable,  to 
<ii\-e  relief  from  agonizing  pain  and 
possil)ly  even  to  prolong  life.  Pa- 
tients in  whom  the  sjiinal  coi-d  is 
in\dl\-c(l,  and  \\lio  suffei'  fi'om  pai- 
aplegia  tlolorosa,  so  graphically  de- 
scribed by  Osier,  may  be  relie\-ed  of 
unendurable  pain  by  a  division  of 
the  spinal  cord  above  the  lesion, 
as  suggested  by  Gushing.  Finally, 
there  are  cases  of  slow  dying  from 
the  effects  of  a  deep,  painful  metas- 
tasis, in  which  no  sm'gical  pi-ocedure  is  possible.  In  these  cases,  morphine, 
chloroform,  or  any  available  analgesic  should  l)e  employed,  for  the  purjjose  of 
mitigating  vmbearable  suffering. 


Ik;.  -lOJ. — Kxtcnsivo  1{(  riirrfiicc  of  Carciiioiiui  of 
tlie  Female  Breast,  Associiitcd  with  CKduiiia  of  the 
Arm  of  the  Same  Side.  (From  St.  Louis  Skin  and 
Cancer  Hospital.) 


Rksilts  ok  (  )i'k]{.vtivk  Removal  of  Caxcer  of  the  Bre,\st. 

Carcinoma  of  the  breast,  if  not  operated  upon,  ordinarily  results  fatally  in  from 
eighteen  to  thirty  months.  Certain  very  malignant  forms  of  the  disease  cause 
death  even  within  a  few  weeks,  while  some  slow-growing  cancers,  in  women  of 
advancetl  age,  may  go  on  for  twenty  years  or  more.  Patients  operated  on,  but 
in  whom  the  disease  reappears  before  the  end  of  the  three-year  limit  of  \'olkmann, 
are  said  to  li\-e.  on  the  average,  nearly  a  year  longer  than  those  upon  whom  no 
operation  is  jxiformed.  The  operative  mortality  has  within  the  past  twenty-five 
years  been  j-educed  from  about  twenty-three  per  cent  to  less  than  two  per  cent  at 
the  hands  of  the  best  operators. 

The  i-esults  of  ojieration,  in  individual  cases,  depend  largely  on  the  pathologi- 
cal variety  of  the  tumor.  Ilalsted's  statistics,  based  on  two  hvmdred  and  ten 
traced  cases  of  cancer  f)perated  on  more  than  three  yeai-s  previously,  show  42.3 
per  cent  of  cures  (on  the  basis  of  the  three-year  limit).  The  adeno-carcinomata 
give  the  most  favorable  showing,  viz.,  75  per  cent  of  cures;  while  scirrhous  cancer, 
of  which  the  lunnber  of  cases  is  greatest,  gives  only  35.5  per  cent  of  cures.  The 
results  of  ojw'i-ation  in  medullary  cancer  are  very  much  less  favorable  than  in 
scirrhus.  While  end  results  turn  largely  on  the  radical  ivmoval  of  all  suspected 
tissue,    Kocher's   statement — "that   the  determining  factor  for  the  operative 
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prognosis  is  tiic  liti/r  and  not  the  iininner  of  operation" — probably  holds  true.  In 
scirrhus,  particularly,  the  disease  may  be  active  and  metastasis  may  occur  long 
before  a  visilile  or  palpable  tumor  is  developed.  Even  incom|)lete  operations 
in  recent  cases  yield  better  results  than  extensive  operations  in  advanced  cases. 
Cheyn{>  reports  over  fifty  per  cent  of  cures  for  three  yeai-s  or  more  after  ojicra- 
tion.  Although  the  greater  number  of  local  reciu-rences  appear  early  (from  forty 
per  cent  to  si.xty  ])er  cent  during  the  first  six  months),  it  is  certain  that  the  three- 
year  limit  is  too  siiort  to  allow  us  to  class  cases  as  cured.  Local  recurrence  is 
rare  after  the  first  year,  but  may  occur  after  a  lapse  of  several  years.  With 
earlier  recognition  of  cancerous  tumors,  a  more  general  appreciation  of  the  im- 
portance of  removing  the  growth  at  the  earliest  possible  moment,  and  the  more 
fre(iuent  and  ciuiier  performance  of  the  radical,  complete  ojjeration,  we  may 
look  forward  to  better  results,  ^^'ith  a  more  general  ado])tion  by  surgeons  of 
the  practice  of  a  thoroughgoing  removal  of  the  deep  fasciir  in  the  entire  operative 
field,  we  may  ho])e  for  a  still  larger  percentage  of  cures  in  the  future. 


Other  Methods  of  Treatment  in  ('.\ses  ok  C.vncek  of  the  Brea.st. 

Oophorectomy. — Double  oophorectomy  has  been  tried  to  some  extent  in  cases 
of  recurrent  and  inoperable  cancer  of  the  breast.  (Fig.  408.)  It  is  riuestionable 
whether  there  have  been  any  positive  cures  resulting  from  this  ])rocedure,  al- 
though a  number  of  cases  have  been 
reported  as  benefited.  Mr.  Hugh 
Lett  reports  36.4  per  cent  of  his 
cases  as  materially  benefited.  In 
the  more  successful  cases  great 
l)eui'tit  is  claimed,  as  shown  in  relief 
from  pain,  marked  improvement  in 
health,  general  diminution  or  even 
ai)parent  disajipearance  of  tlic 
growth,  healing  of  ulceration,  and 
prolongation  of  life  .Mi-,  belt 
claims  that  the  favorable  age  for 
this  procedure  is  between  forty-five 
and  fifty  years;  that  after  fifty  it  is 
seldom  wiiiMli  doing.  The  \'alue  of 
this  procediuv  is  doubtful. 

Roentgen  Rays. — Exposure  to  the 
Roentgen  rays  has  been  extensively 
tried  in  the  treatment  of  cancer,  and  is  credited  with  an  undetermined  per- 
centage of  cures.  In  cancer  of  the  brea.st  it  should  never  be  allowed  to  delay 
operative  |)roc(>dur(-  when  this  is  possible.  In  inoperable,  advanced,  or  n^- 
cuiTent  cases  (Fig.  101)  the  use  of  the  Roentgen  rays  frequently  gives  ivlief 
from  pain,  and,  in  a  limited  number  of  cases,  appeal's  to  retaril  or  arrest  the 
cancerous  process. 


Fig.  40.3.— InopiTalileC'arcinniiin  i>f  tin-  Right  Breast. 

(From  St.  \..n,\s  Skin  an.l  Can.ir  I  (o.-pilal.) 


5.")(; 
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Malignant  Papillary  Dermatitis  iPaget's  Disease). —Paget's  descriiition  of 
this  unique  att'cftinii  is  as  follows: — "In  all  [cases]  the  disease  began  as  an  erup- 
tion on  the  nipple  and  areola.  In  the  majority  it  has  the  appearance  of  a  florid, 
intensely  red,  raw  siu'face,  very  finely  granular,  as  if  nearly  the  whole  thickness 
of  the  epidermis  were  removed,  like  the  surface  of  a  very  acute  diffuse  eczema,  or 
like  that  of  an  acute  balanitis.  From  such  a  surface  on  the  whole  or  greater  part 
of  the  nijiple  and  areola,  there  was  always  copious,  clear  yellowish,  viscid  exuda- 
tioii.  The  sen.sations  were  commonly  tingling,  itching,  and  l)urning,  liut  the 
malady  was  never  attended  by  disturbance  of  the  general  healtli. 

'■  It  lias  h.ippi'iicd  tliat  in  e\i'ry  case  which  I  have  been  able  to  watch  cancer 
lias  followed  witliin  at  the  most  two  j'ears,  and  usually  within  one  year.     The 


Fig.  404. — Recurrence  of  the  Disease  in  the  Scar  Resulting  from  an  Operation  Performed  at  an 
carHer  date  for  the  Removal  of  a  Carcinoma  of  the  Left  Breast.  (From  St.  Louis  Skin  and 
Cancer  Hospital.) 


eruption  has  resisted  all  the  treatment,  both  local  and  general,  that  has  been 
used,  and  has  continued  even  after  the  affected  part  of  the  skin  has  been  involved 
in  the  cancerous  disease.  The  formation  of  cancer  has  not  in  any  case  taken 
jjlace  first  in  the  diseased  part  of  the  skin.  It  has  always  been  in  the  substance 
of  the  mammary  gland  beneath  or  not  far  from  the  diseased  skin,  and  always 
with  a  clear  interval  of  apparently  healthy  tissue." 

llatzenauer,  Karg,  Benjamin,  and  Ehrhardt  regard  Paget's  disease  as  a 
l^rimary  carcinoma  of  the  skin.  Jacobteus  also  believes  that  it  is  carcinomatous 
from  the  beginning.  Thin  believes  that  it  consists  primarily  in  a  slowly  advanc- 
ing cancerous  process  about  the  mouths  of  the  lactiferous  ducts,  which  at  a  veiy 
early  stage  leads  to  irritation  in  the  superficial  tissues  of  the  nipple  and  areola 
(Fig.  405),  and  eventually  extends  to  the  substance  of  the  mammary  gland.  He 
believes  that  the  cancerous  changes  are  definitely  estal)lished  in  the  ducts  long 
before  they  give  rise  to  sufficient  induration  to  produce  a  palpable  tumor.     The 
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disease  differs  essentially  from  siiupie  ehionie  eczema  of  the  nipple  and  areola, 
in  that  it  is  distinctively  a  degenerative  jjrocess  ending  in  ulceration.  Xeithor 
does  it  present  the  characteristic  jiicture  of  epithelioma.  According  to  Schuitze, 
no  authentic  case  has  been  rei)ortcd  of  epithelioma  growing  fnjin  the  eijidemiLs 
of  the  nijjple  and  areola  on  a  basis  of  Paget's  disca.se,  or  from  the  growths  involv- 
ing the  Ijreast. 


II 


Fir..  405. — Paget'.s  Disease  of  the  Nipple.  (.Xftor  Dr.  .lolin  .V.  Fora>-co,  Journal  of  the  Amrriean 
Medici  Association.  1908.) 

Tlie  micropliotograph  (Spencer  i  in.,  Zeisti  Conip.  oc.  4)  shows  marked  liy|K'rkeratosis.  aranthi^is 
and  vacuolization  of  the  prickle  cells.  In  the  coriuni  there  is  an  infiltration  of  lymphocytes  and 
plasma  cells. 


The  etiology  of  Paget "s  disease  is  undetermined:  the  causative  relation  of  the 
psorosi)erms  d(>scribed  by  Darier,  \\'ickham,  and  othei-s.  ami  of  the  vegetable 
fungus,  of  the  nature  of  a  yeast,  found  in  the  di.-^eased  skin  ami  axillary  lymph 
nodes  by  Fabry  and  othei-s,  is  at  lea.st  doubtful.  The  disease  occui-s  usually  in 
women  between  forty  and  sixty  yeai-s  of  age. 

Ti{K.\T.\iENT. — This  should  be  the  early  and  complete  removal  of  the  breast. 
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iiicludinj;  all  diseased  tissue.  'I'lie  I'eiiioval  of  only  the  iiii)i)le.  areola,  and  uiuler- 
iyiiig  i)arts  of  (lie  lireasl  would  at  best  leave  a  useless  reiiuiaiit  of  the  organ 
without  outlet  for  seeretion.  Tlie  ever-present  danger  of  leaving  portion.s  of 
affected  tissue  behind,  and  the  safety  of  complete  extirpation,  make  thi.s  cleai'ly 
the  operation  of  choice.  .Should  any  palpable  tumor  be  present,  the  axilla  should 
be  carefully  cleared,  as  in  the  radical  operation  for  carcinoma  of  the  breast. 
Cases  of  cure  by  the  Roentgen  rays  have  been  reported,  but  prompt  and  complete 
extirpation  is  uncjuestionably  the  safest  procedure. 


SURGICAL    DISEASES   AND   WOUNDS   OF  THE 

EXTERNAL  (GENITALS  AND  VAGINA 

OF  THE  FEMALE. 

Bi/   W'llJ.IAM  /'.   (;h'AVKS.  M.D..   Boston,   Masmdiu.selts. 


I.   DISEASKS    Dli']   'J'O    INFLAMMATION   OR   TO   CIHCn.ATORY 
I)ISTrRHAN(T:S. 

Gonorrhoea  of  the  External  Genitals. — The  K<>ii"t'<Jffus  has  a  pcouiiai'ly 
selective  action  on  the  fciualc  genital  organs,  affecting  the  urethra,  Skene's 
glands,  Bartholin's  glands,  and  the  cervical  nuicous  membrane.  So  con- 
stant is  this  occurrence  that  a  local  acute  inHamniation  in  any  one  of  the.se  parts 
may  usually  he  attriJMited  to  the  gonococcus.  The  vulva,  vagina,  and  endo- 
metrium ail'  l)ut  rarely  affected  priniai'ily.  and  only  in  severe  or  neglected 
cases  secondarily. 

Gonorrha'Cil  Urethritis. — The  urethra  is  usually  the  |iriniaiy  seat  of  a  gono- 
coccal infection.  ,\s  a  i-ule,  the  attack  is  signalized  by  shaip  scalding  pain  on  urina- 
tion two  or  three  d.ivs  after  coitus.  There  is  soon  estal^lished  a  i)urulent  dis- 
charge which  may  i)e  so  slight  as  to  escape  the  attention  of  the  patient :  or  it  may 
be  profuse.  Cionorrhcral  urethritis  in  women  does  not  run  the  definite  couive 
that  it  does  in  men.  It  may  be  so  mild  that  symptoms  ilisai)|)ear  spontaneously 
in  from  five  days  to  a  week,  or  it  may  become  chronic  and  [jei-sist  until  long  after 
other  evidences  of  the  disease  have  entirely  disappeared.  -\s  a  rule,  the  couiye 
of  urethritis  is  mild,  and  many  women  suffering  from  the  later  developments  of 
gonorrhiea  have  passed  through  the  initial  urethritis  stage  without  knowing  it. 

The  treatment  of  urethritis  is  important,  as  one  may,  i)y  an  early  attack  on 
the  disease,  ]irevent  it  from  extending  to  the  cervix  and  the  Fallojiian  tultes. 
Before  the  treatment  is  begun,  howi'ver,  the  diagnosis  shoukl  fii-st  be  confirmed 
by  the  microscopic  examination  of  a  smear  from  the  urethral  discharge. 

The  most  effective  method  of  treatment  is  by  the  use  of  protargol.  Fre- 
(|uent  urethral  injeetions  ol'  a  scihitidU  n\'  this  substance,  five  or  ten  per  cent 
strength,  will  as  a  inle  (|uickly  control  an  attack  of  urethritis.  Tlie  patient 
should  be  kept  iiuiet.  ;ind  salol  or  sandalwood  oil  should  lie  given  by  the  mouth 
four  times  daily.  In  order  to  prevent  the  di.sea.se  from  extending  to  the  inter- 
n;d  pelvic  organs  it  is  well  to  iirescriiie  at  least  four  hot  douches  daily.  .\  solu- 
tion of  pota.-'^iuni  permanganate  (one  drachm  of  the  concentrated  .solution  to 
a  (luart  of  hot  water)  is  the  best  to  use  for  the  douches.  If  this  .solution 
proves  to  be  too  irritating,  snnple  sterile  water  may  lie  useil  in  alternation  witli 
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it.  Two  or  tlirco  times  each  week  the  .surgeon  will  tlo  well  thurou^ilily  to  .^wal) 
the  vagina  with  some  efficient  antiseptic  and  then  to  insert  a  tam])on  soatcetl  in 
a  twenty-per-cent  sohition  of  i)rotargol  in  glycerin.  Thi.s  tampon  should  not 
he  allowed  to  remain  in  the  xagina  longer  than  twenty-four  hours.  The  treat- 
ment suggested  should  he  maintained  until  the  urethral  tlischarge  disappears. 
Strietun>  of  the  female  urethi'a  is  a  very  rare  result  of  gonorrlueal  infection.  .Xs 
a  rule,  it  yields  readily  to  instrumental  dilatation. 

Inflamiuation  of  Shene's  Glands. — A  frequent  complication  of  a  specific  ure- 
thritis is  the  infection  of  Skene's  gknd.s.  The  glands  hecomc  swollen  and  red 
and  liathed  in  yellow  pus.  Pus  can  he  seen  exuding  from  their  small  orifices. 
Such  an  appearance  is  practically  ijathognomonic  of  gonorrhoea.  Pain  on  mic- 
turition is  severe  and  the  parts  arc  decidedly  tender.  On  account  of  the  inac- 
cessibility of  the  seat  of  inflanniiation  this  condition  pei"sists  for  a  considerahle 
pei'iod  ami  i>  Utile  affictcd  liy  douching  and  urethral  injections.  One  method 
of  treatment  is  to  lay  the  glands  open  from  their  orifices  and  to  cauterize  the  open 
surfaces  with  a  silver-nitrate  jjcncil.  Another  effective  method  is  to  inject 
a  i)rotargol  solution  (ten  per  cent  to  twenty  per  cent)  into  the  orifices  by  means 
of  an  ortiinary  hypodermic  syringe,  the  point  of  the  n(H'dle  being  first  blunted. 

InflcDnmation  of  Bartholin  s  Glands. — Bartholin's  glands  are  pai'ticularly  liable 
to  infection,  especially  in  neglected  ca.sos  of  gonorrhoea.  Like  the  similar  affection 
of  Skene's  glands  an  acute  infianunation  of  these  glands  is  practically  pathogno- 
monic of  gonorrhcea.  A  painful  ovoid  swelling  usually  appears  at  the  seat  of  one 
of  the  glands.  The  pain  is  severe.  In  most  cases  the  swelling  eventuates  in 
the  formation  of  an  abscess,  the  result  of  an  early  invasion  of  infective  organ- 
isms. The  pus  may  escape  through  the  canal  of  the  gland,  or  the  abscess  may 
recjuire  surgical  intervention. 

The  treatment  should  always  he  radical  excision  of  the  gland.  Palliative 
measures  may  temporarily  cure  the  symirtoms  and  even  cause  the  swelling  to 
disappear  (>ntirely.  Acute  exacerbations,  however,  are  the  rule,  the  glands 
finally  becoming  cystic,  as  explained  on  page  566.  The  septic  gland  should 
lx>  remo\-ed  through  an  incision  made  in  the  labium  minus  at  a  point  as  far  to  the 
outside  of  the  focus  of  infection  as  possible.  If  the  abscess  is  removed  in  toto  thv 
wound  may  be  closed  and  will  usually  heal  by  first  intention.  If  the  wound  is 
infected  it  should  imt  be  entirely  closed,  Init  should  be  left  open  at  the  lower  ex- 
tremity for  the  introduction  of  a  small  drain.  If  the  abscess  is  very  large  the 
l)us  should  fii'st  be  evacuated  and  appropriate  treatment  carried  out  for  a  certain 
length  of  time  before  the  radical  operation  is  performed.  In  this  way  the  neces- 
sity of  dissecting  out  an  abnormally  large  abscess  cavity  may  be  avoided. 

Va(/initis. — In  adult  women  the  vagina  is  rarely  infected  by  gonorrhoea 
primarily.  It  may  become  secondarily  affected  in  neglected  cases,  in  which 
event  it  takes  part  in  a  general  mixed  infection  of  all  the  external  genitals.  As 
a  rule,  the  condition  yields  readily  to  cleansing  treatment.  Copious  douching 
with  hot  ])ermanganate  solution  every  three  hours,  occasional  swabbing  of  the 
vagina,  and  insertion  of  protargol  or  ichthyol  tampons  constitute  the  routine 
treatment. 
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In  young  girls  vaginitis  (if  gdnoirhu'ai  urigin  is  nnicli  ini)rc  (lifiicult  to  treat 
successfully.  It  is  always  acconiijanied  by  vulvitis.  The  more  tender  and  suc- 
culent character  of  the  vaginal  eijitheliuni  in  young  subjects  favoi-s  the  giowth  of 
the  gonococci.  Douches,  as  a  rule,  cannot  be  eini)loved.  Unremitting  cleanli- 
ness, as  regards  the  external  jjarts,  and — when  possible — injections  of  protargol 
into  the  vagina  with  a  glass  syringe,  are  the  most  effective  means  at  hand. 

Endocervicitis. — One  of  the  most  intractable  se(|ue!:eof  gonorrhtea  in  women 
is  the  chronic  inflammation  of  the  criAiral  mucous  membrane — an  affection 
wliicli  may  la.st  for  months  oi-  i'\-en  ycai's.  The  infection,  which  is  a  mixed  one, 
has  its  seat  in  the  arhoi'csccnt  cervical  glands.  An  examination  of  these  parts 
with  thi'  microsco])!'  shows  tiiat  (he  glands  afe  swollen  and  cy.-^tic.  and  that  they 
contain  mucus,  cell  detritus,  and  pus.  There  exudes  from  the  os  a  niuco-pvn'u- 
lent  fluid  which  causes  an  incessant  and  annoying  leucorrho'a.  Exce|)ting 
in  the  early  stages  gonococci  cannot  be  demonstrated  in  the  cervical  discharge. 
This  condition,  which  may  jiersist  for  a  long  time  after  other  evidences  of  the 
disease  have  di.sappeared,  is  most  difficult  to  treat.  Local  treatment  with  tam- 
pons and  douches  exerts  only  a  temjiorarv  effect.  Curettage  under  ether 
causes  only  a  brief  cessation  of  the  discharge.  A  more  effective  method  of  treat- 
ment is  to  dilate  the  cervix  thoroughly  and  then,  by  means  of  the  actual  cautery, 
to  burn  several  deep  longitutlinal  furrows  in  the  cervical  canal.  The  most  suc- 
cessful office  treatment  consists  in  scarifying  the  canal  deeply  with  a  small  .shar|)- 
pointed  nasal  curette  and  immediately  afterwaid  a|i]ilying  some  .strong  a.strin- 
gent  preparation — as,  for  example,  a  solution  of  siKcr  nitrate,  iodized 
phenol,  or  Churchill's  tincture  of  iodine.  This  plan  of  treatment,  which  gives 
tile  patient  little  or  no  pain,  should  be  I'epeatcd  two  or  three  times  each  week. 

In  .severe  cases,  where  the  stroma  of  the  cervix  is  much  hypert rophied  and 
the  glands  have  undergone  cystic  degeiieiation.  it  is  neces.sary  to  resort  to  a  sur- 
gical removal  of  the  entire  cervical  mucous  membrane.  This  may  I)"  accom- 
plished by  Schroeder's  operation,  which  is  described  on  page  'Mi. 

Prtiritus  Vulvae, — Pruritus  vulva',  or  vulvitis  pruriginosa,  is  a  disease  which 
occurs  mostly  in  old  age.  It  is  characterized  by  an  intense  burning  or  itching 
of  the  external  genitals,  usually  mo.st  severe  at  night,  aiul  is  one  of  the  most  ili.s- 
tressing  affections  from  which  women  suffer.  The  disease  is  attended  with  a 
change  in  the  epidermis  of  the  external  genitals  which  may  be  confined  to  the 
neighborhood  of  the  clitoris  or  may  extend  over  the  entire  vulva.  The  skin 
takes  on  a  pale,  dead-white  appearance,  is  leathery  and  swollen,  and  contains 
small  fissures  or  superficial  excoriations  caused  by  scratching.  In  advanced 
cases  the  natural  folds  of  the  vulva  ma\  be  completely  obliterated,  the  labia 
minora  merging  without  any  distinguishable  boundary  line  into  the  laliia  majoi-a, 
while  the  clitoris  may  appear  only  as  a  small  dim|)le. 

Under  the  microscope  the  epidermis  shows  the  so-called  "inllanimatory 
parakeratitis."  There  is  a  deeji  infiltration  of  the  connective  tissue  of  the  coriuiu 
with  small  rountl  cells.  The  epidermis  is  nnich  thickened  and  the  horny  layeis 
are  very  irregular. 

The  etiology  of  this  disease  is  a  matter  of  considerable  debate  amon,'i  inves- 
vor.,  VI. — 36 


oG2  AMERICAN  PRACTICE  OF  SURGERY. 

tigators,  many  ('(insidcriiiij;  pruritus  an  cssonlia!  iliscasc.  wliilc  nthci's  rciianl  it 
only  as  symptomatic  <>(  scimr  unilcrlyini;  afTcction.  \'cit  (/alls  attention  to  the 
fad  tiiat.  in  tiic  majority  of  casi's.  ii  is  pnssihlc  to  discover  some  exciting  cause 
which,  by  its  mechanical  or  ciiemicai  elYcct  on  the  si<in,  gives  rise  to  the  distressing 
itching.  The  constant  scratching  which  is  evoked  lay  the  itching  produces  the 
chronic  inflanunation  of  th(>  e|)idermis  which  has  been  described.  The  endings 
of  the  nerve  fihiments  of  the  skin  thus  suffer  a  continuous  irritation.  The  mechan- 
ical causes  which  set  up  this  chain  of  i)athological  changes  are  chiefly  excessive 
coitus  and  masturliation.  The  chemical  causes  are  abnormal  secretions  or  ex- 
cretions which  may  bathe  the  external  genital  jjarts.  Most  important  of  these  is 
the  urine  of  diaijetes  mellitus,  which,  on  account  of  the  frequent  and  copious 
micturition,  keeps  the  parts  in  a  continual  state  of  moisture  and  in  addition 
exerts  an  unusually  severe  irritating  effect  through  its  chemical  composition. 
Other  causes  are  irritating  secretions  dependent  upon  any  form  of  vaginitis 
or  cervicitis.  The  discharge  from  carcinoma  of  the  uterus  frequently  causes 
liruritus,  as  does  also  the  discharge  set  up  by  an  ill-Htting  or  neglected 
pessary.  A  vegetable  parasite,  the  so-called  "soor  fungus,"  is  sometimes  met 
with  as  a  cause  among  uncleanly  persons,  especially  during  pregnancy.  In 
some  cases  no  underlying  cause  can  be  discovered;  and  yet,  even  in  these  cases, 
an  adequate  cause  may  be  discovercci  at  some  later  date,  as  happened,  for  ex- 
ample, in  a  case  reported  by  Kelly,  in  which  a  small  sloughing  fibroid  was  found 
in  the  canal  of  the  uterus. 

Tlie  treatment  of  pruritus  consists  primarily  in  the  treatment  of  its  under- 
lying cause,  and  in  this  way  many  apparently  intractable  cases  may  be  success- 
fully treated.  For  the  immediate  relief  of  the  itching  the  appHcation  of  a 
weak  solution  of  carbolic  acid  in  dilute  alcohol  may  be  used;  hot  sitz  baths  may 
also  be  prescribed.  A  lotion  made  up  of  gum  tragacanth  and  glycerin,  one-half 
ounce  of  each;  alcohol  and  cologne, four  ounces  of  each;  and  one  quart  of  water — 
applied  fovu'  or  five  times  daily  and  rubbed  well  into  the  parts — has  been  found 
by  the  writer  to  be  of  much  value.  In  cases  where  the  disease  has  been  of  such 
long  standing  that  no  efforts  can  restore  the  skin  to  anything  like  a  normal  con- 
dition, excision  of  the  affected  area  (especially  if  it  have  well-defined  limits)  is 
indicated.  A\'here  it  is  necessary  to  remove  large  areas  the  parts  may  be  ex- 
cised down  to  the  vaginal  opening,  leaving  the  tissue  about  the  urethra  so  as 
not  to  distort  the  direction  of  the  canal.  These  wounds  can  be  readily  closeil 
without  too  great  tension  on  the  skin.  Silkworm-gut  sutures  shoukl  be  u.sed, 
and  they  should  be  placed  in  such  a  manner  as  to  secure  good  coapta- 
tion with  avoidance  of  dead  spaces.  Buried  sutures  should  be  avoided  as 
far  as  possil)le. 

Kraurosis  Vulvae. — Kraurosis  (from  a  Greek  word  signif}-ing  to  wither) 
is  a  disease  (jf  the  vuh'a  which  is  closely  identified  with  pruritus,  and  is  thought 
by  many  to  be  the  end  result  of  that  condition.  (Fig.  40().)  It  is  character- 
ized by  an  atrophy  and  disapjiearance  of  the  clitoris  and  labia  minora  and  majora, 
and  by  a  .shrinking  and  contraction  of  the  vaginal  entrance.  The  external  skin 
is  white,  dry,  stiff,  and  friable,  the  epidermis  being  thick  and  rough.     The  sul> 
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cutaneous  fat  disaj^pfars  and  the  tissues  of  the  labia  and  vaginal  entrance  arc 
lacking  in  their  normal  elasticity. 

Examined  under  the  niicrosco]je  the  subcutaneous  connective  ti.ssue  appears 
to  be  hypertrophied  and  to  have  the  homogeneous  aspect  of  .scar  tissue.  The 
papilla'  are  flattened  and  the  Malpighian  layer  is  thin.  Sebaceous  follicles 
and  sweat  glands  are  scanty  or  completely  ab-sent.  All  evidences  of  pigments^ 
tion  seem  to  have  disappeared.  Peter  deserihes  the  le<ion  as  "chronic  in- 
flammatory hyperplasia  of  the  con- 
nective tissue,  with  a  tendenc\-  to 
cicatricial  atni|)iiy  and  a  degenera- 
tion of  the  elastic  tissue." 

The  etiology  of  this  disease  is 
obscure,  and  it  is  uncertain  whether 
it  is  to  be  differentiated  from  the 
advanced  stages  of  pruritus,  or  not. 
The  diagnosis  between  the  two  con- 
ditions is  sometimes  impo.ssible.  It 
is  said  that  the  line  of  demarcation 
between  the  area  of  kraurosis  and 
the  surrounding  healthy  skin  is  much 
sharper  than  in  pmritus,  and  that 
kraurosis  invariably  involves  the  en- 
tire vulva,  whereas  pruritus  inoi-c 
commonly  is  confined  to  an  area  of 
relatively  narrow  limits. 

The  symptoms  of  kraurosis  are 
pain,  burning,  and  itching.  The 
patient  also  complains  frequently  of 
a  contracted  vagina,  and  of  a  tight, 
stretching  feeling  while  walking. 
The  disease  docs  not  yield  to  pal- 
liative measures,  as  is  frequently  the  case  in  pruritus,  and  the  treatment  should 
generally  be  operative.  The  operation  consists  in  a  systematic  excision  of  the 
affected  parts,  and  should  be  performed  according  to  the  principles  laid  down  for 
the  operation  for  pruritus. 

Elephantiasis. — Elephantiasis  is  a  term  which  is  applied  to  a  coarse,  brawny 
hypertrophy  of  the  external  genitals.  It  may  affect  either  the  clitoris,  the  labia 
majora,  or  the  labia  minora,  or  it  may  involve  all  of  them  together.  Like  ulcus 
rodens  its  etiology  is  obscure.  It  occm-s  usually  in  jirostitutes,  many  of  whom 
have  had  syphilis  or  bubo.  It  is  characterized  by  a  tumor-like  convei-sion  of 
the  different  i)arts  of  the  vulva,  which  in  general  retain  their  characteristic  con- 
tour. Gebhartl  describes  three  forms — elejjhantiasis  glabra,  elephantia.-^is  tu- 
berosa,  and  elei)hantiasis  condylomatosa.  In  elephantiasis  glabra  the  surface  of 
the  epithelium  is  smooth  and  re.-^embles  the  epithelium  of  other  parts:  in  ele- 
phantiasis tuberosa  the  surface  is  covered  with  niKluIes  or  deep  furrows,  the 


tiG.  406. — Kraurosis  \iilva'.  Tlie  clitoris  anil 
labia  minora  have  disappcari'il.  Tin-  \ulva  is  white 
and  orea.scd.  The  vapina  is  atrophied  and  slifT  at 
the  introitus.      (Original.) 
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opillu'lial  cox-ci-inj;,  iiuwcvcr.  rciiiaiiiinji  iiiichaiij;i'(l :  ami  in  clcpliaiitiasis  cdn- 
dylomatosa  the  surface  is  c-overcd  witli  warty  rxfrcsceiices.  MiscTOscopically, 
there  is  seen  to  lie  an  excessive  jiiowth  of  subepithelial  connective  tissue.  This 
tissue  is  poor  in  ccll^,  has  irw  vessels,  anil  is  veiy  a'deniatons.  The  epithelial 
coverini;;  is  thinner  than  normal.  Ulceration  may  occur,  in  which  case  there  is  a 
close  resenihlance  to  ulcus  rodens  or  to  carcinoma. 

The  treatment  is  operative,  and  consists  in  a  radical  renio\-al  of  the  hyper- 
trophied  parts.  In  these  cases  there  is  special  danger  of  sepsis  in  operating, 
and  great  care  should  he  taken  to  make  a  clean  dissection,  to  control  perfectly 
all  bleeding,  and  to  secure  gootl  apijroxiniation  of  the  edges  of  the  wdund. 

Hypertrophic  Ulceration  of  the  Vulva,  or  Ulcus  Rodens.— Ilypeitiophic 
ulceration  of  the  \-ul\;i  is  a  term  adojrted  l)y  Huguicr  to  describe  a  condition 
named  by  N'irchow  ulcus  vvilva^  rodens,  and  more  recently,  by  the  French, 
osthiomene.  It  was  formerly  thought  to  be  tuberculous  in  origin,  and  was  com- 
monly called  lupus  vul\:e.  .\lt hough  closely  associated  with  elephantiasis  and 
considered  by  many  as  simply  an  ulcerated  form  of  that  disease,  the  best  authoii- 
ties  classify  it  as  a  distinct  affection.  Hypertro{)hic  ulceration,  or  ulcus  rodens. 
is  characterized  by  an  extensive  ulcei'ation  of  the  surfaces  of  the  vuh'a.  This  is 
attended  with  a  stiff,  hard  (edema  of  the  labia,  hymen,  and  pi-epuce.  The  sur- 
faces arc  bathed  with  a  whitish  irritating  discharge.  The  ulcerations  have  clean 
edges.  The  contours  of  the  ulcerated  surfaces  frequently  correspond  to  the  con- 
tour of  the  inner  sui'face  of  the  lips.  The  bases  of  the  ulcerations  show  slug- 
gish granulations  which  manifest  no  marked  tendency  to  slough.  The  process 
advancers  slowly  and  is  very  resistant  to  healing  measures. 

Etiology. — The  etiology  of  the  disease  is  extremely  obscure.  It  occurs  nearly 
always  in  pi'ostitutes  or  in  women  who  have  been  prostitutes.  Some  consider  it 
the  result  of  chronic  trauma  and  infection.  In  a  number  of  instances  this 
form  of  ulceration  of  the  vulva  has  followed  the  removal  of  diseased  lymjjh 
nodes  in  the  groin,  and  for  that  reason  it  has  been  thought  by  some  to  be  the 
result  of  a  passive  congestion  of  the  lymph  circulation.  Many  have  consid- 
ered it  a  form  of  tertiary  syphilis.  Potassium  iodide  in  long-continued  treat- 
ment, however,  has  no  effect  upon  the  affection.  Tubercle  bacilli  cannot  be 
demonstrated  in  it  microscopically. 

Diagnosis. — As  regards  the  question  of  diagnosis  it  is  chiefly  imjjortant  to 
distinguish  the  disease  from  cancer,  which  in  some  respects  it  may  resemble. 
The  absence  of  involvement  of  the  lymph  nodes,  the  scattered  location  of  the 
ulcers,  and  the  microscopical  examination  of  an  excised  specimen  should  suffice 
to  distinguish  ulcus  rodens  from  cancer. 

Symptoms. — As  a  rule,  the  condition  is  not  especially  painful  until  a  con- 
siderable area  is  involved.  When  this  condition  is  reached  the  foul,  unclean 
discharges  become  a  source  of  great  discomfort  and  distress.  Cleanliness  is 
difficult  to  attain  and  the  \-ictim  of  the  disease  becomes  jjliysically  and  men- 
tally a  pitiful  object. 

Treatment. — In  some  eases  drastic  treatment  of  the  \ilcers  with  strong  acids 
will  result  in  a  slow  cure.     In  advanced  cases  palliative  treatment  is  entirely 
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without  iiv;;il,  and  a  radical  excision  of  the  diseased  tissue  should  be  re- 
sorted to. 

The  techni(|ue  of  the  operation  is  similar  to  that  employed  in  cancer,  though 
the  incision  may  be  made  closer  to  the  diseased  areas. 

Tuberculosis.- -Tuberculosis  of  the  external  genitals  was  formerly  thought 
to  be  coniinon,  but  as  a  matter  of  fact  it  is  a  rare  disease.  It  consLsts  of  a 
localized  ulcerating  area,  more  commonly  situated  in  the  ye.stibule.  Diagno.sis 
is  made  by  the  microscope.     The  treatment  is  complete  exci.sion. 

Soft  Chancre. — Soft  chancres  of  the  female  genitals  arc  usually  multiple. 
They  occiu'  most  commonly  on  the  fra-nulum  and  on  the  labia  majora.  They  may 
extend  out  on  the  thighs  and  around  the  anus.  At  the  fraTiulum  the  ulcers  may 
become  confluent  and  cause  a  deep  fis.sure.  The  ulcei-s  are  circular,  with  sharply 
defined  edges  and  a  base  covered  with  thick  jnis.  Thei-e  is  very  little  infiltration 
in  the  surrounding  tissue.  As  a  rule,  they  are  not  \-ery  tender,  though  in  some 
cases  they  may  be  excjuisitely  so.  The  inguinal  lymph  nodes  are  early  affected, 
and  a  bubo  is  usually  present  on  one  oi-  both  sides. 

Treatment. — The  most  efficient  method  of  treating  soft  chancres  is  to  touch 
them  with  fuming  nitric  acid,  ami  immediately  aftenvard  with  alcohol  and 
corro.sive  sublimate.  .\s  a  final  stej).  the  parts  should  be  mopped  gently  with 
sterile  water.  Most  women  are  willing  to  imdei'go  the  intense  ])ain  which  this 
treatment  momentarily  gives  them  for  the  sake  of  the  piompt  i-elief  which  it 
insures. 

Hard  Chancre. — The  ])rimaiy  syphilitic  lesion  of  the  female  genitals  is  not 
very  freiiuently  seen.  It  occui-s  as  a  small,  circumscriiied,  hard  iiiHltration, 
usually  on  the  labia  minora.  It  may  later  become  ulcerateil.  When  tin- chancre 
is  .situated  on  one  of  the  labia  majora  the  lips  become  stiff  and  (etiematous.  and 
assume  a  somewhat  characteristic  brownish-red  color. 

Syphilitic  Condylomata. — These  ai)pear  as  secondary  manifc'stations  of  the 
disease.  Tin  y  air  broad  elevations  with  moist  surfaces.  They  have  a  strong 
tendency  to  irregular  ulceration.  They  are  usually  multiple  and  are  ai)t  to 
have  a  synmietrical  distribution,  due  to  auto-infection  thiough  contact  of  o|v 
po.sing  .surfaces.  They  are  extremely  infectious,  and  aic  the  principal  means  of 
conveying  the  disease. 

II.   TUMORS   OF  THE   EXTERN. \L  CIOXIT.M.S. 

Cysts  of  Bartholin's  Glands. — The  most  common  cy.sts  of  the  vulva  are 
retention  cysts  following  an  old  gonorrhd-al  infection  of  Bartholin's  glands.  .\s 
h;is  been  shown  by  Huguier  and  Pozzi,  the  cysts,  like  the  absce.s.ses  of  Bartholin's 
glands,  u.sually  involve  only  the  duct  of  the  gland.  (Fig.  407.)  .Mo.st  commonly 
the  cj'sts  contain  an  opa(|ue  fluid  matle  up  of  detritus,  leucocytes,  anilcholesterin 
crystals.  Thi'y  may  rest  (juiescent  and  painless  for  a  long  time,  and  then 
occasionally  light  uj)  into  active  ab.scesses.  In  other  ca.ses  the  inflaimnatory 
process  may  come  absolutely  to  a  standstill,  the  contents  of  the  cyst  iM-coming  a 
clear  serous  fluid  and  the  whole  <'\st   growing  more  and  more  distende<l  and 
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tluiiiuT.  Cases  of  the  latter  character  are  not  inrre(|uently  the  result  of  a  gonor- 
rhcral  infection  incurred  in  childhood.  In  middle-aged  or  elderly  women  one 
sometimes  eiicount(>rs  neglected  cysts  of  Bartholin's  glands  which  may  increase 
to  a  vt'ry  considerahle  size,   and  thus  closely   resemble  a  labial   hernia.     The 

differential  diagnosis  is  quite  readily  made 
by  the  absence  of  the  characteristic  mani- 
festations of  the  latter  condition. 

These  cj'sts  produce  ordinarily  no 
symjitoms  except  such  as  are  due  to  their 
liulk.  Thus,  they  may  interfere  with 
coitus  or  with  the  free  voiding  of  urine. 
They  are  apt,  however,  at  more  or  less 
regular  intervals,  to  become  inflamed  and 
to  cause  jmin. 

Radical  extirpation  is  the  only  effective 
treatment.  It  is  often  possible  to  dissect 
out  these  cysts  in  their  entirety,  and  this 
may  be  done  even  when  the  cyst  is  in  a 
state  of  active  inflammation.  If,  in  the 
course  of  the  operation,  the  cyst  shoukl  be 
broken  and  its  infectious  contents  should 
escape  into  the  .surrounding  tissues,  the 
wound  should  be  thoroughl}'  irrigated,  first 
with  an  antiseptic  solution  and  then  with 
sterile  water,  and  the  surfaces  should  be 
carefully  wiped  dry.  The  closure  of  the 
cavity  left  by  the  removal  of  the  cyst 
should  be  effected  in  such  a  manner  that 
all  subcutaneous  bleeding  shall  be  pre- 
\-ented  and  that  no  dead  spaces  shall  re- 
main. This  can  usualh^  be  accomplished 
])>•  the  deep  placing  of  silkworm-gut  su- 
tures. The  burying  of  catgut  sutures  is  to 
be  avoided;  most  of  the  bleeding  can  be 
controlled  by  the  silkworm-gut  sutures. 
But  if  it  be  fciund  necessary  to  tie  bleeding  points,  fine  catgut  may  be  used  for  the 
purpose.  Such  wounds,  if  well  cared  for  during  convalescence,  usually  heal  by 
first  intention.  In  (jrder  to  secure  this  result  it  is  best  to  make  the  incision,  out- 
side the  labium  minus,  through  the  thick  skin.  Such  a  wound  is  much  less  liable 
to  infection  than  one  made  through  the  moist  modified  skin  on  the  inner  side  of 
the  labium  minus. 

In  dissecting  out  the  large  cysts  gr(>at  care  should  be  exercised  not  to  injure 
the  urethra  or  the  clitoris.  The  wall  of  the  cyst  presses  closely  against  the  ure- 
thral canal,  and  in  some  cases  pushes  it  away  from  its  normal  direction.  In  the 
course  of  the  necessary  dissection  one  is  liable  to  lose  sight  of  the  exact  location 


Fig.  407.— Cyst  of  Bartholin's  (ilaii.l. 
(OriRinal.) 
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f)f  the  uiotlua  anil  may  thus  easily  mutilate  the  canal,  with  consequent  disagree- 
able results.  In  order  to  obviate  this  danger  it  is  best  first  to  di.ssect  the  cyst 
cleanly  away  from  the  urethra  and  clitoris.  The  re.st  of  the  dissection  can  then 
be  carried  on  rapidly  and  without  fear  of  injuring  any  important  organ. 


Fk;.   40S.— Cy^t  of  H:,rtlinlin's  Ghm.l  ill  an   l-.l.li-riy  W  .niiaii        in.-  xuivm  .-^  .nM..ri.  ,i  aTi.i    tin- 
cyst  presses  on  the  urethra  to  such  a  degree  as  to  interfere  with  urination.     (Original.) 

Other  Cysts  of  the  Vulva.— Less  common  cysts  of  the  vulva  are  the  cysts  of 

the  l)ody  of  Bartholin's  gland.     These  are  smaller  and  more  deejily  situated  than 
those  of  the  duct,  and  vet,  notwithstanding  their  small  size,  they  may  sometimes 
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give  much  annoyance  and  pain.  Cysts  in  the  labia  higher  ujj  toward  the  vagina 
are  probablj-  retention  cyst.*;  of  Gaertner's  duct.  Cysts  of  the  labia  minora  and 
cysts  of  the  hymen  are  probably  retention  cysts  of  the  sebaceous  glands,  these 
glands  having  been  demonstrated  both  in  the  hymen  and  in  the  labia  minora. 

Cysts  of  the    clitoris  have 
also  been  describeil. 

Hydrocele  of  the  Round 
Ligaments.  —  Hyilrocele  of 
till'  round  ligaments  may 
occur  in  the  labia  majora. 
All  the.se  cysts,  though  of 
no  great  clinical  signifi- 
cance, should  be  treated  by 
surgical  means,  as  they  may 
cause  pruritus  or  may  hinder 
the  free  flow  of  urine  or  in- 
terfere with  coitus. 

Condylomata  Acuminata. 
— Condylomata  are  usually 
a  sequence  of  gonorrha>al 
infection,  although  it  is  said 
by  Gebhard  that  they  maj- 
follow  other  forais  of  in- 
flammation. The}-  appear 
in  the  form  of  small,  pointed, 
warty  growths  which  are 
seated  upon  the  skin  of  the 
labia  majora  or  minora  or 
on  adjacent  surfaces  of  the 
thigh  or  buttock.  (Fig. 
409.)  The}-  occur  in  one  or 
more  groups  which  may 
eventually  become  conflu- 
ent and  may  cover  the 
entire  \-ulva.  Usually  they 
present  the  appearance  of  vegetative  ma.sses  which  are  moist  but  do  not  tend 
to  ulcerate.  Their  growth  is  most  marked  and  most  rapid  in  pregnant  women. 
They  are  seldom  painful  and  do  not  extend  deeply  into  the  tissues. 

Examined  microsco|)ically  the  condyloma  is  found  to  consist  of  an  hyper- 
trophy of  the  papilla"  of  the  skin  which  are  markedly  arborescent.  Like  all 
other  warty  excrescences  the  papillae  contain,  in  their  centres,  a  stem  of  con- 
nective tissue  and  blood-vessels.  Condylomata  are  occasionally  mistaken  for 
cancer  and  the  appearances  obsen-ed  under  the  microscope  are  often  at  first 
sight  confusing,  on  account  of  the  markedly  arborescent  nature  of  the  papillaiy 
gro\\-th.    Close  examination,  however,  will  alwavs  enable  one  to  differentiate  the 
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two  (•(iiulitidiis  witli  little  ti()ul)l('.  Ill  coiidylomata  the  epithelial  masses  always 
contain,  in  tin'  cciitiv.  a  (•oiiiicctive-tissiie  eore,  while  in  eareinonia  the  ejiithelial 
massifs  lia\c  im  <ucli  core,  hut  an-  -iiiTdiniiled  i)y  conneetive  tissue.  The  abseiiee 
of  epithelial  prails  in  ('(indyloinata  is  also  a  (listincti\c  point  which  aids  in  the 

diagnosis.       In   (■(indyloiiiata, 

furthernioiv.  there  is  no  ten- 
dency of  the  epithelial  masses 
to  fii-ow  downward  into  the 
snl)cntaiieous  tissue. 

The  pi'oper  treatment  of 
condylomata  is  i-emo\-al  hy 
excision  imder  aseptic  i)re- 
cautions,  and  closure  of  the 
wound  by  eithersilkwonn-"iiit 
or  hue  eatfiul  sutures.  These 
vegetations  are  often  ex- 
tremely superficial  and  may 
frequently  be  scraped  off  with 
acurette  without  causing  more 
pain  than  does  a  su|)erficial 
abrasion  of  the  skin. 

Carcinoma  of  the  Vulva. — 
The  vulva  possesses  a  certain 
inununity  to  malignant  tu- 
mors just  as  it  does  to 
infections,  and  of  all  the 
female  genital  organs  it  is 
the  least  suscepti!)le  to  can- 
cer. Carcinoma  of  the  vulva, 
when  it  doe.s  occur,  ajjpears 
usually  in  elderly  women, 
iTiost  commonly  over  forty- 
five  years  of  age.  The  dis- 
ease may  start  in  any  jiart 
of  the  vulva,  Imt,  in  the 
great  majority  of  eases,  it 
develops  from  one  of  the  labia  majora.  In  its  v<\r\y  stag(>  the  di.sease  usually 
presents  the  appearance  of  a  small  round  or  ovoid  tumor,  well  defined,  and 
hard  in  consistency.  (Fig.  410.)  The  surface  may  be  smooth,  but  is  usually 
deeply  furrowed,  and  has  a  tendency  to  superficial  ulceration.  Less  coiunionly 
the  disease  starts  as  a  diffuse  infiltration  of  the  labium,  more  apparent  by  the 
sense  of  touch  than  by  that  of  sight.  The  surface  tends  to  ulcerate  super- 
ficially. As  a  rule,  the-  disease  does  not  at  fii-st  si)read  locally  with  rapidity, 
and  may  even  appear  stationary  for  a  coiisiilerai)le  length  of  time.  An  early 
involvement  of  the  inguinal  lymjih  nodes  is  a  characf eristic  though  not  a  con- 
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slant  occurrence,  and  frei|uently  extensixc  in\'(ilveinent  of  these  nodes  may  lie 
seen  wlicn-e  the  disease  lias  made  little  local  projiress  in  its  primary  seat.  In 
time,  ]io\ve\'er,  the  cancer  may  lake  on  rapiil  f;;i'o\vth,  the  fjroater  part  of  the 
vulva  Ix'comint;  iinnh'ed  in  ulcei-ation  and  the  disease  showing  a  tendency  to 
s|)read  toward  the  ]iei-i  urethral  tissue.  In  nt  her  cases  the  disease  burrows  deeply; 
it  may  even  extend  into  the  perivaginal  tissue  or  into  the  ])elvis,  while  at  the 
same  time  the  external  manifestations  of  the  disease  remain  comparatively 
insignificant.  An  interesting  phenomenon  manifested  by  cancer  in  these  parts 
is  the  occurrence  of  the  contact  metastases,  at  points  whei'(>  the  gra\A-th  in  one 
labium  infects  the  correspoiuling  surface  of  the  other.  Instances  of  this  hnw 
been  reported  by  Kelly,  Gebhard,  and  others. 

Under  the  microscope  the  growth  is  seen  to  be  a  .sciuamous-ccll  cai-cinonia.  not 
unlike  the  skin  carcinoraata  observed  in  other  jiarts  of  the  body.  It  difi'eis  from 
them,  however,  in  two  respects — a  strong  tendency  to  the  formation  of  cancroid 
pearls  and  an  unusual  ramification  of  the  alVeoli. 

In  the  earlier  stages  of  cancer  of  the  vuKa  the  only  symjitom  is  usually  pru- 
ritus, but.  later  on  in  the  disea.se,  there  may  be  severe  pain.  The  diagnosis  of 
cancer  of  the  \ul\a  occasionally  pi'e.sents  some  difficulties.  The  only  two  con- 
ditions with  which  it  is  likely  to  be  confused  are  ulcus  rodens  and  condylomata 
acuminata.  Ulcus  rodens  does  not  involve  the  lymph  nodes,  and  there  are  apt 
to  be  several  distinct  ulcerations,  whereas  in  cancer  the  ulceration  is  confined  to 
one  continuous  area.  A  promjit  examination  with  the  microscope  ought  to 
settle  the  difficulty  at  once.  A  condyloma  may  at  times  bear  a  similarity  of 
appearance  to  cancer  and  the  microscopical  appearances  of  the  two  may 
also  be  confusing.  The  differential  diagnosis  between  these  two  conditions  is 
described  under  Condylomata. 

For  cancer  of  the  vulva  the  treatment  invariably  is  excision:  the  general 
principles  involved  in  the  operation  being  those  employed  in  cancer  of  the  breast. 
The  inguinal  lymph  nodes  should  always  be  dissected  out,  whether  they  can  be 
paljiated  or  not.  The  carcinomatous  area  should  be  removed  b}-  a  dissection 
which  extends  well  outside  the  diseased  ])ortions.  and  which  should  be  carried 
as  deeply  as  necessary,  even  to  the  surface  of  the  bone.  No  matter  how  exten- 
sive the  disease  may  be,  every  part  of  it  should  be  removed,  even  to  sacrificing 
the  urethra.  The  dissection  should  b(;  carried  out  in  a  clean  manner, 
and  every  effort  should  be  made  to  secure  primary  union  of  the  edges  of  the 
wound.  In  ordinary  cases  an  oval  incision  is  made  about  the  tumor,  and  the 
edges  of  the  wound  are  easily  approximated  l)y  deep  silkworm-gut  sutures  placed 
so  as  to  obliterate  dead  spaces  in  the  dc|ith  of  the  wountl.  Buried  sutures  should 
be  avoided.  In  cases  where  extensive  areas  haAc  been  denuded  the  vaiious 
devices  of  plastic  surgery  should  be  resorted  to.  Drainage  is  not  necessary 
excepting  in  the  most  extensive  operations.  Special  care  should  be  taken  to 
avoid  distortion  of  the  urethra. 

Adeno-carcinoma  of  Bartholin's  glands  has  been  described.  The  disease 
is  rare. 

Fibroma  of  the  Vulva. — Fibromata  mav  arise  either  from  the  large  or  from 
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the  small  lal)ia,  and  rarely  fioin  the  clitoris-  their  common  scat,  however,  is 
in  the  labia  majora.  They  are  isolated,  well-defined  tumors,  with  the  asual 
hard,  elastic  consistency  of  oi'dinary  fil)romata,  antl  in  the  course  of  their  growth 
they  commonly  become  pedunculated.  They  may  attain  verj'  large  propor- 
tions, some  having  been  reported  that  reached  down  to  the  knees  of  the  patient. 
They  may  become  ulcerated  aii(i  excoriated.  Microscopically  the}'  resemble 
the  fibromata  that  are  observed  in  other  parts  of  the  body,  many  of  them  con- 
taining smooth  muscle  fibres,  while  some  of  them  are  cystic.  Interference 
with  the  circulation  of  the  ])art  may  result  in  trdema  or  in  a  myxomatous  con- 
dition. Calcification  may  lie  present.  It  has  been  shown  by  Saenger  that  most 
of  these  tumors  originate  from  the  round  ligaments  at  their  terminations  in  the 
labia  majora.  The  presence  of  muscle  fibres  and  cysts — which  elements  are 
characteristic  of  the  true  fibromata  of  the  round  ligament  in  the  pelvis — is  thus 
accounted  for.  The  operation  for  fibromata  is  excision  and  closure  of  the  wound 
by  ileep  silkworm-gut  sutures. 

Sarcoma. — Sarcoma  of  the  external  female  genitals  is  a  rare  disea.'se.  Growths 
of  this  nature  usually  originate  in  the  labia  majora  or  in  the  clitoris.  The  most 
common  type  is  the  melancK'^arcoma.  and  the  greater  frequency  of  this  particular 
variety  of  sarcoma  is  doubtless  due  to  the  comparatively  frequent  occurrence 
of  pigmented  nan-i  on  or  near  the  labia  majora.  Sarcomatous  and  myxo- 
matous degeneration  of  fibromata  may  take  jjlacc,  though  the  prognosis  in  such 
cases  is  much  better  than  in  ca.scs  of  essential  sarcoma  or  of  nielano-sarcoma. 

The  treatment  is  thorough  extirpation.  When  one  is  o])erating  on  the  ex- 
ternal genitals  it  is  always  advisable  to  remove  pigmented  na-vi,  on  account 
of  the  ])ossibility  that  they  may  develoj)  later  into  melano-.sarcoma. 

Lipoma. — Lipomata  of  the  vulva  are  rare  tumors,  and  are  of  little  imjOTr- 
tance.  Their  usual  occurrence  is  in  the  lai)ia  majora  or  in  the  mons  veneris. 
They  are  like  lipomata  in  other  [jarts  of  the  body,  excepting  that  they  have  the 
peculiar  characteristic  of  growing  larger  dui-ing  ju-egnancy  and  then  diminishing 
during  the  puerperium.  They  also  swell  in  size  during  the  catamenia.  As  they 
grow  slowly  largei'  and  are  a  source  of  anxiety  and  sometimes  of  pain  to  the 
patient,  they  should  be  removed. 

Urethral  Caruncle. — Caruncle  of  the  urethra  is  a  small  tiunor,  usually  not 
larger  than  a  pea,  which  aj^pears  at  the  urethral  orifice.  It  may  have  a  broad 
base  or  it  may  be  pedunculated.  The  surface  is  usually  smooth,  glistening, 
and  brilliantly  red  or  purple  in  cdlor.  The  typical  caruncle  is  a  true  tumor 
and  is  composed  of  a  loose  connective  tissue  with  a  superficial  covering  of  s(|ua- 
mous  epithelium.  The  connective  tissue  is  usually  infiltrated  with  rounil 
cells.  Gebhard  has  observed  in  these  small  tumoi-s  tuijular  glands,  lined  with 
a  high  cylindrical  epithelium,  but  the  writer  has  thus  far  not  been  aiile  to  con- 
firm this  discovery.  Occasionally  a  caruncle  attains  larger  proportions  anil 
encroaches  upon  the  vestibulum  about  the  meatus  to  the  extent  of  half  an  inch 
or  more,  presenting  the  appearance  of  a  group  of  small  caruncular  vegetations. 
This  condition  may  b(>  mistaken  for  cancer,  and,  in  fact,  the  microscopical  a|>- 
pearance  of  the  superficial  epithelium  is  al.<o  suggestive  of  cancer.     The  cells. 
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luiwcvcr,  n-tiiiii  tlicir  iKinnal  type  and  order,  and  dn  not  .'^how  the  irrcfiulai'  down- 
ward growtli  into  tlir  sul)c|)idcrnial  conncrtixT  tissnc  wliicli  is  cliaractcristic 
of  cancer. 

I'rctliral  caruncles  may  be  entirely  ])ainless  and  be  discovered  only  by 
acciilcnt,  but  in  many  cases  they  are  cxcjuisitcly  sensitive  and  give  extreme 
|.)ain  and  distress  on  urination  or  in  coitus.  They  may  cause  vaginisnms. 
The  suffering  may  be  so  great  as  seriously  to  impair  the  general  health  of  the 
l)atient.  These  little  growths  ar(>  .so  painfvd  that  it  was  long  supposed  that  they 
contained  bundles  of  nerve  endings.  However,  Fritsch  and  other  investigators 
wcic  unable  to  demonstrate  the  pre.s(Mice  of  nerve  endings. 

The  treatment  of  carimcle  is  removal  b_v  surgical  means.  Small  growths 
with  a  slender  i>edicle  may  be  cocainized  and  snipped  off  with  scissors,  the  bleed- 
ing points  being  touched  with  silver  nitrate.  Only  the  smallest  caruncles, 
however,  should  be  treated  by  this  method.  Larger  ones  should  be  carefully 
excised  with  a  knife — if  necessary,  under  full  ana-sthesia — and  the  wound  should 
be  clo.sed  with  very  fine  catgut  sutuics.  These  sutures  are  usually  sufficient 
to  colli  rol   the   bleeding. 

Prolapsed  Urethral  Mucous  Membrane. — The  mucous  membrane  of  the 
urethra  may  jirolapsc"  partially  or  completely,  and  give  an  appearance  closely 
resembling  that  of  a  true  caruncle.  The  condition  can  usually  be  differen- 
tiated from  true  caruncle  b}'  careful  observation  of  its  appearance  at  the  meatus. 
Microscopically  it  can  be  distinguished  by  the  nature  of  the  surface  epithelium, 
which  shows  the  \arious  layers  of  mollified  epithelium  characteristic  of  the 
lining  of  the  lu'ethral  canal.  This  prolapse  of  the  mucous  membrane  may 
prove  a  painful  and  troublesome  affection,  though  often  it  gives  no  symptoms 
whatever.  In  cases  W'here  the  mucous  membrane  comiiletely  prolapses  the 
extruded  portion  may  become  strangulated  and  even  necrotic. 

The  iirojjcr  treatment,  in  cases  where  the  condition  gives  rise  to  pain  or 
iliscomfort,  is  icnioval  by  surgical  means  under  appropriate  anaesthesia.  The 
removal  should  be  effected  by  an  annular  dis.section.  and  the  upper  and  lower 
surfaces  should  be  united  by  fine  catgut  sutin-es. 

Hsematoma. — Ila^matoma  of  the  external  genitals  is  both  an  uncommon 
and  a  x  rious  condition.  It  usually  appears  during  pregnancy  and  is  a  result 
of  obstruction  in  the  vaginal  system  of  veins.  The  appearance  is  of  a  purple 
mass  of  veins  at  one  side  of  the  vaginal  introitus.  The  patient  .should  be  kept 
in  bed  with  the  hi])s  ele\-ated,  and  she  should  assume  the  knee-chest  ]Kisition 
for  fifteen  minutes  three  or  four  times  daily.  If  this  does  not  suffice,  in  very 
serious  cases,  pregnancy  may  be  terminated  by  Caesarian  section,  when  the 
child  is  viable.  In  some  cases  it  may  ajijiear  wise  to  incise  the  ha'inatoma, 
and  evacuate  its  contents,  but  it  should  be  reiiieml)ered  that  the  o))eration  is 
attended  with  danger  of  infection  and  should  be  performed  only  by  an  ex- 
perienced surgeon. 
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III.    AliXoH.MAI.ITIKS   OF  THE   EXTERNAL   GENITALS. 

Imperforate  Hymen. — Atresia  of  the  hymen  may  be  due  to  a  eonf^enital 
lack  of  (Icvclopiiiciit,  in  whieh  case  there  is  always  an  associated  ahiiomiaiity 
of  the  internal  fjenitals.  As  a  rule,  there  are  no  .«ym|)toms.  Occasionally  women 
with  such  abnormalities  ai)|)ly  for  treatment  for  the  purpose  of  bein<i  able  to 
perform  the  marital  function.  0])erativc  treatment,  such  as  that  which  is  dis- 
cu.ssed  on  pafi;e  577,  may  be  rt'sorted  to. 

Most  connnonly  atresia  of  the  hymen,  like  atresia  of  the  vajiina,  is  due  to 
plastic  adhesions  following  an  early  vulvo-vaginai  inilammation,  ]>crhaps  of  a 
gonorrhceal  nature.     The  internal  pelvic  organs  arc  normally  ilivclojx'd. 

Symptoms  may  occur  in  c-irly  childhood:  they  are  caused  i)y  a  collection  of 
mucus  wliicli.  bciii^i  dnmnicd  back  in  liic  vagina,  distends  the  imperforate 
hyinrn.  Tlic  treatment  is  incision  and  evacuation  of  the  mucoid  accmnulation. 
Symjitoms  of  atresia  of  the  hymen,  however,  rarely  appear  before  puberty, 
when  the  condition  is  I'ccognized,  as  in  the  atresia  of  the  vagina,  l)v  the  existence 
of  severe  menstrual  pain  without  the  ajipearance  of  blood.  In  time  there  will 
be  observed  a  tumor  which  owes  its  origin  to  the  accumulation  of  old  menstrual 
blood.  Such  a  tumor  may  involve  only  the  vagina  or  it  may  include  the  vagina 
and  uterus,  in  one  large  sac.  It  may  be  jialpated  through  the  ii-ctum  and  ma>' 
e\i'n  be  of  such  size  as  to  fill  a  considerable  part  of  the  lower  abdomen,  in 
severe  cases  hamiatosalpinx  may  exist  on  both  sides.  The  hymen  is  stretched 
and  jirotrudes  in  tlie  foi-m  of  a  bluish  mass  between  the  labia. 

When  any  considei'able  amount  of  blood  has  l)een  allowed  lo  .■u'cunnilate. 
the  operation  is  attended  with  great  danger  of  fatal  sepsis.  The  hymen  should 
be  incised  and  all  the  contents  of  the  sac  rapidly  and  thoroughly  evacuated 
underthemost  rigid  a.septic  j^recautions.  The  cavity  should  then  be  thm-oughly 
irrigated  and  wi])ed  out,  and  finally  |)acked  with  iodoform  gauz(>.  The  gauze 
should  be  removed  on  the  second  day  and  cleansing  douches  should  be  emjiloyed 
three  times  daily. 

If  the  Fallopian  tubes  are  destroyinl  beyond  hope  of  future  function,  they 
should  be  removed  by  abdominal  section.  X'eit  reconunends  the  removal  of 
the  tubes  before  the  vagina  and  uterus  are  evacuated. 

Acquired  Atresia  of  the  Vagina. — .\lresia  of  the  vagina  is  commonly  ac- 
(|uired  in  childhood  or  in  young  girlhood.  In  undeveloped  girls  inHannna- 
tion  of  the  external  genilals  is  espeei.ally  liai)le  to  form  pla.^tic  adhe.sitms. 
.\  freiiuenl  cause  of  such  inilammation  is  goiiorrh(ea.  innocently  ae(|uired 
from  unclean  memliers  of  the  family,  or  sometimes  in  ho.sjiital  wards. 
Tiauma,  s\icli  as  would  result  from  falling  astride  a  fence,  has  been  known 
to  set  up  a  chrouii'  purulent  intiannnation  which  eventually  resulted  in 
atresia.  The  occlusion  of  the  vagina  is  due  to  a  glueing  together  of  tiie 
.-Ulterior  and  ]iosteiior  walls  of  this  canal  as  a  result  of  the  jilastic  exudate. 
In  the  great  majorily  of  cases  this  adhesion  of  the  walls  takes  place  in  the 
lower  third  of  the  vaginal  canal  because  here  the  two  surfaces  lie  in  closer  con- 
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tact  with  each  other  tliaii  farther  uj)  in  the  vagina.  The  occluding  membrane 
formed  by  such  adhesive  inflammation  becomes  organized  in  due  time  and  may 
accjuire  the  thickness  and  consistency  of  the  vaginal  wall,  or,  more  frequently, 
it  assumes  the  form  of  a  thick  cicatricial  septum.  This  condition  is  not  su.s- 
l)ectcd  until  the  period  of  ])uberty  is  reached,  when  the  establishment  of  the 
menstrual  function  makes  itself  known  by  great  pain  without  the  appearance  of 
blood.  The  men.strual  blood  \isually  collects  in  the  pouch  of  the  vagina  above 
the  cicatricial  se]jtum.     (Fig.  411.)     In  otlier  in.stances  not   only  the   cervix, 


Fig.  411. — .\cquircd  Atresia  of  the  Vagina.  Tlie  illustration  shows  a  pinhole-sized  opening  at 
the  spot  where  the  septum  had  been  incised  for  the  relief  of  painful  symptoms  at  the  time  of  puberty. 
(Original.) 


but  also  the  entire  uterine  canal  and  vagina  may  be  distended  with  blood  to 
such  an  extent  as  to  form  a  considerable  abdominal  tumor.  Where  the  dis- 
tention is  extreme  one  or  both  tubes  may  be  involved,  dangerous  ha^matomata 
being  thus  formed.  The  diagnosis  is  made  with  little  difficulty.  Periodic  pain 
at  the  age  of  pubcrtj-,  without  the  menstrual  flow  but  with  the  simultaneous 
presence  of  a  tumor,  is  sufficiently  characteristic.  The  digital  examination 
should  first  be  made  per  rectum. 

Comijlete  atresia  may  occur  as  a  restdt  of  [plastic  vaginitis  following  the  severe 
lacerations  of  childbirth.  Th(>  occlusion  in  such  cases  may  occur  higher  up  in 
the  vagina  near  the  cei-vix,  and  the  cicatrices  may  be  very  dense  in  consistency 
and  comi)iicated  in  structure. 
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Atresia  in  ci.lcrly  women  is  iidt  iinconininii  as  a  result  of  senile  vaginitis. 
It  may  exist  without  syinptonis  or  it  may  be  aeeonijianied  hy  a  sense  of  j,'eneral 
discomfort  and  tightness. 

Partial  atresia  i.s  soirietimos  .seen  in  women  who,  at  the  ago  of  ]>uberty,  re- 
ceive palliative  treatment  for  an  atresia  which  at  the  time  was  comijlete'.  In 
these  cases  the  treatment  goes  no  further  than  to  incise  the  olistructing  .septum 
and  thus  afford  escape  to  the  coll(>ction  of  menstrual   blood  behind  it.     The 


Fig.  412. — Operation  for  Acquired  Atresia  of  the  Vagina.     Tlie  transverse  septum  has  been 
dissected  out.  and  tlie  upper  portion  of  the  mucous  nH'mbnuio  of  thi-  vnsina  has  boon  united  to  tlie 

lower  l),v  iiitiTrii]itccl  catput  stitclies.      (Original.) 

patient  continues  to  menstruate  with  considerai)le  regularity.  l)ut  there  .soon 
develops  a  foul  irritating  discharge.  This  discharge,  if  long  continued,  sets  up 
a  severe  ])ruritus.  It  may  Ix'  so  foul  as  to  keep  the  patient  from  .social  inter- 
course. ICxamination  will  show  a  small  pin-hole  o|)ening  in  the  .septum  behind 
which  the  incompletely  evacuated  menstrual  Huid  collects  and  becomes  infected. 
In  young  girls  at  puberty  the  treatment  shoulil  be  an  evacuation,  imder 
etiier.  of  the  menstrual  blood  by  m(>ans  of  a  free  incision  of  the  se]v 
tuiu  and  a  thorough  douching  of  the  pocket  beyond.  Where  the  blood 
has    occii|ii('d    tlie    uterus  and   has   distended    its    walls    extreme   precautions 
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should  1)0  taken  to  prevent  the  exteiisicm  of  infection  to  the  peritoneal  cavit}-. 
Where  the  tubes  have  heen  destroyed  by  distention  they  should  be  removed  by 
abdominal  section. 

In  eases  where  there  is  only  jiartial  atresia,  or  where  distentii>n  from  above 


Fig.  413. — Graves's  Operation  for  Ab.sence  of  the  Vagina.  The  four  flaps  talcen  from  the  labia 
minora  and  tlie  thighs  are  approximated  over  a  glass  form.  Tlie  wounds,  at  the  plaecs  from  wliicli  tlic 
fiaps  liave  been  removed,  are  represented  as  sewed  up  witli  interrupted  stitclies.  The  poucli  made  by 
tlie  four  flaps  is  turned  into  the  opening  previously  made  by  sejiarating  tlie  bladder  from  the  rrrliiiii. 
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dot's  not  cli'aily  iii(lic;itc  (he  exact  location  of  tlic  septum,  care  should  be  taken, 
in  making  the  first  incision,  not  to  injure  the  IjJadder  or  the  rectum.  The  fol- 
lowing operation  should  then  be  performed. 

Operation  for  Acquired  Atresia  of  the  Vagina. — After  the  septum  has  been 
incised  and  the  contents  of  the  s])aco  beyond  have  been  removed,  there  should 
be  a  thorough  cleansing  of  the  parts.  The  edges  of  the  septum  should  then 
be  trinuned  flush  with  the  walls  of  the  vagina.  AH  scar  ti.ssue  should  be  removed 
so  as  to  prevent  a  future  contraction.  When  the  .sejjtum  has  been  completely 
cleared  away  it  will  be  found  tl..it  there  remains  a  deiuided  area  which  e.\tends 
like  a  ring  around  the  iniiri-  circuinference  of  the  \'agina.  Tlic  mucous  mem- 
brane of  tln^  upper  portion  of  liie  vagina  slmuld  then  \h-  ihiiwn  down  and  at>- 
proximated  to  that  of  the 
lower  i:)ortion  by  interrupted 
catgut  sutures.  Such  an 
operation  should  restore  per- 
fectly the  normal  calibre  of 
the  vagina  and  should  not  be 
followed  by  a  tendency  to  the 
development  of  a  stricture. 
The  use  of  antise])tic  douches 
twice  oi'  threi'  times  daily 
should  be  begun  at  once  after 
the  o))eration  and  sliould  be 
kept  uji  luitil  the  discliarge 
shall  have  completely  dis- 
appeared. 

Congenital  Atresia  of  the 
Vagina. — Congenital  atresia  of 
the  vagina  occurs  in  various 
forms.  The  vagina  may  be 
completely  absent,  in  whicli 
case  the  bladder  and  rcctvun 
lie  in  inmiediate  juxtajjosition, 
separated  only  by  loose  areolar 
tissue.  In  other  cases  the  va- 
gina may  be  only  i)artiall_\' 
formed,  the  vaginal  canal  l)e- 
ing  in  i)art  or  completely 
occluded.  The  internal  pehic 
organs  are  usually  present 
but  incompletely  developed. 
Cases  of  absence  of  the  \-agina 
may  in  rare  instances  be  a.ssociated  with  entire  absence  of  the  uterus,  tubes, 
and  ovaries.  As  a  rule,  however,  some  evidence  of  the  presence  of  rudimentary 
organs  can  be  made  out  by  rectal  examination. 

VOL.    VI. — S7 


1  m;.  111.  Sicoiul  Slap-  <if  Ciravos's  Oixration  for 
(■|iiif;iMiil:il  Absc-iici-  of  tlir  \':isiiia.  Tin-  Rla.ss  form  liiu* 
been  rcnidvcd  ami  tlir  scams  of  tin-  |>oiicli  i-omplctrly  si-«c<l. 
Tlio  untieil  sutures  .soc-n  i.s,suiiip  from  tin-  iKiuoli  wen-  |in'- 
viously  i)a.s.sc(l  tliroU(;li  tlip  vault  i>f  tlio  artUirial  oiH-iiiiin 
made  bi'twciMi  tlio  blaililor  anil  the  rectum.  The  iioucli  is 
inverted  into  the  artificial  opening  and  tlic  stitches  an-  then 
tied  so  ns  to  prevent  any  prolapse  of  the  pouch  licfon-  it 
becomes  attached,  by  healing,  to  tin 
opening.      (Original.! 


surface  of  the 
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'I"hr  indicatiiui  lui'  surgical  trcatinriit  in  tlicsc  cast'ji  is  twofold.  Most, 
ponunoiiiy,  wlicrc  tlic  uterus  and  ovaries  are  present  and  iJerforni  their  func- 
tions, surgical  intervention  is  imperatively  needed  to  establish  drainage.  Less 
coninionly,  the  surgeon  is  called  upon  to  establish  a  vagina  purely  for  the  purpose 
of  co])ulation.  It  is  an  extraordinary  fact  that  in  most  of  the  cases  where  there 
is  entire  atresia  of  the  vagina,  associated  either  with  rudimentary  or  with  complete 
al:)sence  of  the  pelvic  generative  organs,  all  secondary  sexual  characteristics  are 
niuiually  present.     Sexual  desii'e  and  personal  attractiveness  maj'  exist  in  a 

high  degree.  Such  women  some- 
tinu's  wish  to  many,  and  (he 
(|uestion  of  making  an  artificial 
vagina  becomes  an  important 
one.  Numerous  methods  hav(> 
been  d('\'iscd,  but  for  tlie  most 
l)art  they  have  been  unsuccess- 
ful. More  than  one  excellent 
authority  advises  against  the 
attempt  to  mai<e  an  artificial 
vagina  for  the  purpose  of  copu- 
lation, considering  it  to  be  an 
unjvistifialjle  ])rocedure.  The 
method  of  separating  the  ivc- 
tum  and  vagina  and  maintain- 
ing the  opening  by  a  vaginal 
I)lug  has  resulted  in  faihu'c,  ex- 
cepting in  some  cases  where  the 
operation  was  j^erformed  for 
drainage  only.  One  operator 
has  succeeded  in  grafting  on 
the  raw  surfaces  of  the  artificial 
opening  the  mucous  membrane 
removed  from  a  case  of  proci- 
dentia. Abbe  and  Burrage 
have  obtained  successful  results 
l)y  turning  in  flaps  from  neigh- 
is  to  line  the  artificial  pouch  and  thus  [ire- 


li.;.   41.-1.      Kiii.^j)a(lia.s.      (Original. 


hoi-nig  parts  and  sutui-mg  them 

vent  granulation  and  ultimately  stricture. 

The  operation  about  to  be  described  was  devised  In-  the  writer,  and  success- 
fully pei-fornied  by  him;  it  corresponds  in  its  essentials  tothc  operation  i)erformed 
l)\-  liurrage.  If  sepsis  can  be  avoided  the  operation  should  always  be  successful. 
It  can  be  employed  either  for  purposes  of  drainage  or  for  the  creation  of  a  vagina 
suitable  for  coition.  The  patient  is  placed  in  the  perineal  position.  A  super- 
ficial transverse  incision  is  made  just  below  the  urethra.  Through  this  transverse 
slit  the  bladder  and  rectum  are  slowly  dissected  ajmrt  with  the  finger.  The  fore- 
finger of  the  left  hand  should  be  ke])t  in  the  rectum  and  some  blunt  instrument 
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like  a  uivIImviI  dilator  sIidiiIiI  I)c  hclil  in  tiic  Madder  liy  an  assistant.  The  dissec- 
tion should  he  carried  on  l)y  the  lif^ht  forefinger,  the  left  forefinger  behind  and  thn 
hhiiit  instrument  in  front  aeting  as  guides  to  prevent  tearing  into  the  wall  of  the 
icctum  or  hladdc'r.  In  tiiis  way  an  artificial  opening  can  ly  made  of  the  exact 
|)ropf)rtions  of  the  noimal  vagina.  Cai'e  .should  he  exerci.sed  not  to  enter  the 
ahdoniiiial  cavity.  Th''  next  step  is  to  line  this  cavity  with  a  pouch  of  skin 
made  up  of  Haps  tui'ned  in  from  the  surrounding  parts.  To  accomplish  this, 
the  two  lahia  minora  are  dissected  f)ff,  from  above  downward,  in  such  a  manner 
as  to  lea\-e  a  pe(hcle  sufficiently  large  to  furnish  good  circulation.  The  two 
surfaces  arc  then  split  ajiart  .so  that  two  |)addle-shaj;e(i  flaps  remain.  I'l-.ere 
should  then  be  dissected,  froiii  the  innci- side  of  the  thigh,  two  similar  flaj)s  which 
lia\'e  tlieir  bases  at  the  two  jnwei-  corners  of  the  artificial  f)pening.  All  four 
Haps  aic  then  sewed  together  o\('r  a  gla.ss  form,  as  shown  in  the  cut.  (Fig.  4i;i.) 
Hefoic  the  flaps  are  sewetl  together  several  catgut  sutures,  with  the  ends  left 
long,  should  be  jjlaced  in  the  vault  of  the  artificial  cavity.  \\'hen  the  skin  |)0uch 
has  been  nearly  completed,  the  glass  form  is  removed  anil  the  catgut  sutmvs 
are  l)rought  out  through  the  skin  ))ouch.  The  ])ouch  is  then  inverted  and  the 
sutures  are  tied  in  such  a  maimer  that  the  ])ouch  fits  snugly  into  the  artificial 
cavity.  (Fig.  414.)  \\'ith  careful  after-t  real  mi'Ut  primary  union  should  result, 
and  there  should  be  no  futui'e  conti'aclion  of  the  canal. 

Hypospadias  and  Epispadias. — Hypospadias  is  the  term  applied  to  a  defect 
in  the  lower  portion  of  the  canal  of  the  urethi-a.  while  epispadias  relates  to  a 
defect  in  tlie  upper  portion.  I'^pispadias  is  a|it  to  be  associated  with  a  failure 
oi  imion  of  the  pubic  bones  in  the  median  line,  as  a  result  of  which  a  cleft  remains. 
This  condition  may  be  so  marked  as  to  allow  the  bladder  to  extrude.  The  labia 
minora  and  clitoris  usually  fail  to  unite,  as  .seen  in  the  accom|)anying  cut  (Fig. 
415).  Incontinence  of  urine  is  the  usual  sym])tom.  Succ(-ssful  results  from  oper- 
ation are  very  difficult  to  secure.  No  definite  rules  for  operation  can  be  laid 
down.  Such  an  oj)eration  should  be  attempted  only  by  a  surgeon  skilled  in 
plastic  work.* 

Double  Vagina. — This  condition  is  associated  with  a  uterus  .<e]itus.  There 
exists,  ill  the  \-agina.  a  partial  oi-  coiuiilete  longitudinal  se|)tum.  which  n>ay 
interfere  with  coition  or  with  chiklbirth.  The  operation  consists  in  I'einoving 
the  septum  with  a  pair  of  scissors  and  uniting  the  edges  of  the  nuieuus  mem- 
brane with  interrupted  catgut  sutures.     There  is  little  bleeding. 


IV.  PLASTIC  ()Pi:h.\ti().\s  IX   riii':  \\(;ixa. 

General  Considerations. — After  the  jiatient  has  been  carefully  examined 
and  a  thorough  knowledge  of  her  condition  has  been  obtained,  it  becomes  neces- 
sary to  determine  whether  it  is  wise  to  ])roceed  at  once  to  the  performance  of 
the  o])eration  which  the  tli.sease  or  injury  calls  for,  or  whether  it  may  not  Ik- 
more  advantageous  to  jiostpone  operative  interference  until,  thi'ough  the  adojv 

*Sep  an  article  liv  Maverslmcli.  in  llic  Wiener  klin.Woclion.sclirift.  1909.  xxi..  No.  52 
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tion  of  suitahlc  measures,  the  patient's  gonoral  health  and  the  condition  of  the 
parts  in  the  inune(hate  vicinity  of  the  scat  of  the  injury  or  the  focus  of  disease 
shall  have  lieen  iini)r()\-e(i.  It  is  not  usually  necessary  to  prescribe  a  protracted 
building-uj)  treatment  for  those  patients,  although  in  quite  a  large  percentage 
of  ca.ses  they  are  notieeal)ly  nm  down  as  a  result  of  their  condition.  It  shoukl 
be  remembered  that  operations  on  the  vagina,  even  though  of  long  duration, 
are  rarely  accompanied  by  any  degree  of  shock,  and  that  the  rest  in  bed  which 
is  enforced  during  the  period  of  convalescence  usually  proves  of  great  benefit, 
especially  in  th(>  class  of  patients  who  ordinarily  frequent  general  hosj)itals. 
In  certain  cases,  however, — as  where  there  is  a  profuse  purulent  discharge  which 
comes  from  an  excoriated  area  of  either  the  vagina  or  the  cervix, — it  is  desirable 
not  to  operate  until  treatment  with  cleansing  douches  and  with  local  antiseptic  and 
astringent  apjilieations  has  lieen  carried  on  for  a  period  of  two  weeks  or  longer. 

Contra-Indications  to  Operating. — Owing  to  the  fact  that  plastic  operations 
in  the  vagina  produce  only  slight  constitutional  disturbance,  it  is  only  in  excep- 
tional cases  that  the  patient's  condition  is  such  as  to  contra-indicate  operative 
interference.  In  a  case  of  cUabetes  the  operation  should  be  postponed  until, 
through  dietetic  treatment,  the  amount  of  sugar  in  the  urine  is  reduced  to  a 
minimimi.  A  jiostponement  would  also  be  necessary  in  any  case  in  which  there 
is  a  sejitic  or  purulent  discharge,  whether  it  comes  from  the  vaginal  wall,  from 
the  cervix,  or  from  the  body  of  the  uterus;  nor  would  it  be  proper  to  ojierate  in 
the  presence  of  an  acute  pelvic  inflammation.  Aside  from  these  local  reasons  for 
not  operating  there  are  others  which  hold  good  with  reference  to  any  operations 
which  necessitate  the  prolonged  employment  of  a  general  ana-sthetic — for  ex- 
ample, the  ]3resence  of  a  lironchitis  or  other  ])ulmonary  disturbance,  especially 
in  a  fat  subject. 

Preparation  of  the  Patient  for  Operation. — The  ultimate  success  of  the  opera- 
tion, in  plastic  work  upon  the  cervix  uteri  or  the  vaginal  wall,  depends  in  no  small 
degree  ujion  the  care  with  which  the  jiatient  has  been  previously  prepared. 
It  is  well  to  administer  a  mild  cathartic — rhubarb  jnll  (.5  grains)  or  the  pill  of 
aloes,  strychnia,  and  belladonna — every  night  for  three  or  four  nights  before 
the  ojx'ration.  Twentj'-four  hours  before  the  operation,  from  a  quarter  to 
half  an  ounce  of  magnesia  sulphate  is  given.  Then,  after  a  full  warm  bath, 
the  skin  in  the  neighljorhood  of  the  vulva  is  thoroughly  shaved.  In  some  cases 
it  may  seem  jireferable,  for  personal  reasons,  to  shave  the  patient  at  the  time  of 
the  o]X'ration,  while  she  is  under  the  influence  of  the  ether,  but  it  is  rarely  neces- 
sary to  do  this.  After  the  shaving  has  been  completed,  the  groins,  buttocks, 
thighs,  anus,  \ul\a.  and  vagina  are  well  scrubbed  with  green  soap  and  water. 
This  is  followed  l)y  douching  the  vagina  with  sterile  water.  Afterward  a  high 
enema,  consisting  of  one  quart  of  soapsuds  with  1  drachm  of  spirits  of  turpentine, 
is  administered.  A  pad  soaked  hi  corrosive  sublimate  solution,  1:3,000,  is  then 
applied  over  the  vulva  and  anus,  and  held  in  position  by  a  T-bandage,  which 
should  be  changed  at  the  end  of  eight  hours.  Early  on  the  morning  of  the  oper- 
ation all  the  steps  just  described — the  scrubi)ing,  the  douching  with  sterile  water, 
the  administration  of  an  enema,  and  the  apjilication  of  a  ])icliloride  pad — should 
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be  repeated.  In  }ii\-inji  th(>  enema  on  the  iiioriiinti  of  the  <lay  on  which  the 
operation  is  to  be  perfonned.  the  bowel  should  Ik-  washed  out  until  the  escaping 
water  is  (luite  clear. 

After  the  jjatient  ha.s  been  etherized  and  placed  on  the  table  in  position, 
the  vulva.  l)uttocl<s,  thighs,  anus,  and  vajjina  should  af!;ain  be  scrubbed  with 
green  soap  and  water,  and  irrigated  with  sterile  water.     In  cases  of  cystoccle 


Fig.  416. — Diagram  to  Show  tlie  Manner  of  Preparing  the  Enin  Perineal  Slieot. 

The  sliect  for  vaginal  ojJerations  performed  in  the  ilorsal  position  is  maile  eighty-four  inches  long 
by  sixty-four  inches  wide.  One  (•nd  is  folded  so  that  the  corners  marked  c  join  c  on  each  side,  and  the 
seams  are  closed,  thus  forming  a  pocket.  The  opening  for  the  vulva  should  be  six  inches  long,  two 
and  one-half  inches  wide  at  the  bottom,  one  inch  and  three-quarters  wide  at  the  top.  The  lower 
facing,  from  a  to  ().  is  made  double  to  give  a  thicker  covering  over  the  anus.  The  edges  of  the  o|H-n- 
ing  are  finished  with  a  narrow  binding.  From  tlie  top  of  the  opening,  on  the  under  side,  fasten  a  strap, 
ten  inches  long  by  two  inclies  wide,  in  the  manner  indicated  by  the  dottcil  line  on  the  diagram. 

To  cover  the  patient,  gather  tlie  top  edge  of  the  pocket  in  one  hand,  and  cover  the  fct-t  .so  that 
the  toes  of  each  foot  come  into  the  corner  of  the  pocket,  care  being  taken  to  locate  the  o|)ening  directly 
over  the  vulva.  The  strap  on  the  under  side  nmst  be  ])inned  .securely  to  the  patient's  night  <lre.ss. 
The  sheet  is  tucked  well  under  the  buttocks,  the  long  end  being  left  to  cover  the  pad. 

or  procidentia  this  should  be  jirecedetl  l\v  catheterization  with  a  sterilizeil  gla.<s 
catheter. 

For  lacerations  of  the  jjerineuin  that  have  extended  through  the  sjihincter 
ani  into  the  rectum,  there  is  required  a  special  preparation  which  will  l)e  de- 
scribed under  Operation-  U>v  ('(lUipK'le  Tear.      (See  page  ()()."».) 

Position  of  the  Patient  on  the  Operating  Table.— Plastic  oiMiatioiis  in  the 
vaginal  canal  may  be  performed  in  either  the  perineal  position  or  in  what  is 
known  as  the  Sims  position. 

The  Perineal  Position. — Most  vaginal  plastic  ojierations  are  pi-rfornied  in  the 
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perineal  imsition.  the  patient  hciii^-  oii  her  haciv.  and  the  tliifilis  Ix'iiif;  drawn  well 
up  on  the  al)donien,  with  tiie  iiuttocks  extending  siiglitl}'  over  the  end  of  the  tai)le. 
This  position  should  be  maintained  by  two  assistants,  the  nurse  to  the  right  of 
the  patient  and  the  operating  assistant  to  the  left.  The  use  of  mechanieal  de- 
vices, such  as  .stirrups,  straps,  sheets,  etc.,  fur  keci)ing  the  patient  in  the  jierineal 
position,  is  not  recommended  by  the  writer,  except  in  cases  of  emerg(^ncy  antl 
where  as.sistants  are  lacking.  Such  devices  serve  not  only  to  constrict  the  popliteal 
vessels,  sometimes  causing  a  troublesome  i)hlei)itis,  but  they  also  ])revent  the 
•changing  of  the  position  of  the  patient  during  the  operation,  as  is  sometimes 


Fig.  417. — Correct  Sims  Position. 

The  left  hip  is  in  relation  with  the  lower  left-hand  corner  of  the  table.  The  right  shoulder  is  in 
relation  with  the  right-hand  edge  of  the  table.  The  left  arm  is  back  of  the  patient.  The  legs  are 
arrangeil,  as  described  in  the  legend  of  Fig.  416,  on  the  Sims  extension  shelf.  The  nurse  stands  to  the 
left  of  the  operator  and  holds  the  speculum  in  her  right  hand.  The  assistant  is  to  the  right  of  the  oper- 
ator <»ii  the  other  side  of  the  extension  shelf. 

The  important  points  to  be  observed  are  the  position  of  the  left  hi])  and  the  right  shoulder. 


necessary.     ()])erations  for  cvstocele,  for  lacerations  of  tlie  perineum,  ami  for 
all  ordinary  cases  of  lacerations  of  the  cervix,  are  done  in  the  perineal  position. 

ft  is  often  an  awkward  and  annoying  matter  to  keep  the  sterile  sheet  and 
towels  which  cover  the  patient  in  ]30sition  during  a  long  plastic  operation,  and 
for  that  reason  it  is  convenient  to  have  a  specially  made  sheet  which  will  satis- 
factorily cover  the  patient  and  remain  in  position  (hiring  the  operation.  A  most 
convenient  perineal  sheet  is  that  devised  by  Miss  H.  J.  Ewin.  It  is  shown  in  the 
accompanying  cut.     (Fig.  416.) 
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The  Sims  Position. — In  oiiiiations  whore  it  is  necessary  U)  secure  the  great- 
est amount  of  room  for  manipulation  in  the  vagina — as,  for  example,  in  the 
rei)air  of  greatly  mulilatcd  cervices,  in  the  removal  of  cervix  stitches,  in  opera- 
tions for  vesico- vaginal  and  recto-vaginal  fistuhe,  and  in  Dudley's  and  Haker's 
operations  for  anteflexion  of  the  uterus — the  Sims  position  is  used  by  preference. 
In  this  jjosition  the  vagina  is  opened  up  much  more  widely  than  in  the  perineal 
position,  owing  to  the  gravitation  of  the  pelvic  viscera  toward  the  abdominal 
wall.  In  order  to  obtain  the  full  advantage  (jf  this  jjosition.  it  is  very  necessary 
to  oI)serve  certain  precautions  in  placing  the  itatient.  The  tal)le  sh(nild  Ik- 
provided  with  a  Sims  shelf.     It  is  important    that    tiie  left    hip   of   the  i)atient 
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Fig.  41S.— Diagram  Sliowing  how  tlio  Ewin  Slicpt  is  Madi'  for  Use  wl.cn  the  Patient  is  to  l>e 
Operated  u|Jon  in  tlie  Sims  Position. 

Tlie  Sims  sheet  is  ciglity-four  inelie.s  long  In-  sixty-four  inehis  wide.  Clo.se  the  seam  on  either 
end  so  tiiat  tlie  eorners  marked  c  join.  Make  the  opening  for  the  vu!\-a  elliptieal  in  .slm|H>,  si.v  ineheJ^ 
long  and  one  ineh  and  a  half  wide  in  the  centre.  This  should  have  a  wide  facing,  having  the  part 
marked  o  h  double;    the  eilges  of  the  opening  should  be  bounil  with  narrow  binding. 

To  adjust  the  sheet,  gather  the  ujiper  jjortion  in  both  hands,  and  lay  the  opening  directly  over 
the  vulva.  The  part  of  the  sheet  in  the  left  hand  will  fall  into  place  over  the  buttocks,  while  that 
in  the  right  covers  the  legs  on  the  Sinis  extension.  As  an  assistant  lifts  tlie  right  leg  tuck  the  sluH'l 
securi'ly  bctwi'di  the  thighs  to  prevent  sli]ipiiig. 


siiould  lie  as  nearly  as  ]inssil)le  in  relation  with  the  lower  left-hand  corner  of  the 
table,  while  the  right  shoulder  of  the  patit-nt  should  be  in  relation  with  the  right- 
hand  edge  of  the  table.  The  arms  and  legs  should  be  arranged  as  in  the  accom- 
panying diagram.     (Fig.  417.) 

It  is  even  more  difficult  to  maintain  a  sterile  covering  with  ti\e  patient  in  this 
position  than  in  the  ju'riiieal  ]iosition,  and  the  Ewin  .sheet,  as  designed  in  Fig. 
418,  is  especi.-illy  ivcduiniciided  for  Use  in  this  jiosition. 

Assistants  Needed  by  the  Operator. —It  is  necessary  to  have  two  a.ssistants: 
fil-st,  a  nui-se  who  stands  to  the  left  of  the  operator  and  holds  the  right  leg  of  the 
patient,  if  she  is  placed  in  the  perineal  position,  or  the  speculum,  if  she  occupies 
the  Sims  position;    .and,  secondly,  an  assisl.ant  who  stands  to  the  right  of  the 
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operator.  Intelligent  s])onfiinji-  on  the  i)art  of  the  assistant  is  sufficient  to  keep 
the  operative  field  clear  of  hlooil,  and  does  away  with  the  entirely  unnecessary 
practice  of  irrigation,  which  requires  additional  and  often  inconvenient  apparatus 
and  an  extra  assistant,  and  which  serves  to  keep  the  field  of  operation  and 
surrounding  sheets  and  parts  in  a  wcl  aii<l  disagi-eeahlr  condition. 

Operative  Technique.-  \\ith  regard  to  the  techni(|ue  of  |)lastic  operations, 
the  greatest  care  and  accuracy  nuist  be  employed  in  the  denudation  of  ti.ssues, 
in  order  to  secure  exact  coaptation  of  the  edges  of  the  wound  without  undue  ten- 
sion of  the  tissues.  It  is  imp().ssible  to  lay  too  great  emphasis  on  the  importance 
of  this  point,  for  it  is  only  by  the  observance  of  it  that  primary  \mion  and  the 
avoitlance  of  sejisis  may  be  secured.  It  is  to  be  constantly  remembered  that  it 
is  impossible  to  keep  the  field  of  these  operations  surgically  clean,  and  that  most 
failures  result  rinni  the  entrance  of  sepsis  into  clumsily  and  inaccurately  apposed 
edges.  It  is,  tlierefore,  imperative  that  in  all  cases  the  field  of  denudation  be 
carefully  mapped  out  bi'fori'hand ;  and,  in  order  to  secure  the  exact  approxi- 
mation of  opposing  denuded  surfaces,  a  most  careful  sense  of  symmetry  must  be 
cultivated.  Speed  should  unhesitatingly  be  sacrificed  to  extreme  carefulness, 
for,  owing  to  the  slight  degree  of  shock  which  attends  vaginal  plastic  opera- 
tions, speed  is  usually  not  recjuired. 

The  most  accurate  method  of  mapjiing  out  an  area  for  deiuulation  is  to  in- 
sert tenacula  into  the  angles  of  the  figure  to  be  denuded.  By  drawing  the 
tenacula  taut  a  straight  ridge  of  vaginal  mucous  membrane  is  presented  be- 
tween the  given  angles.  From  this  ridge  there  can  be  removed,  with  the  Emmet 
scissors,  a  strip  which  leaves  a  smooth  even  outline  for  the  denuded  figure,  and 
insiii'es  clean  and  perfect  coaptation  of  the  edges  of  the  wound.  On  account  of 
the  folds  and  ruga-  of  the  vagina,  it  is  difficult  in  any  other  way  to  denude  a 
line  between  two  given  points,  without  leaving  it  ragged  and  tortuous,  and  thus 
interfering  with  the  accurate  approximation  of  the  margins  of  the  wound. 

With  regard  to  the  comparative  merits  of  denudation  bj'  Emmet's  method 
with  scissors,  and  of  the  method  of  splitting  away  the  flap  of  vaginal  mucous 
membrane  by  dissection,  the  writer  earnestly  recommends  the  former  for  all 
plastic  oi)(>rations  on  the  vagina.  With  Emmet's  method  of  denudation  there 
is  less  bleeding,  there  is  also  less  danger  of  wounding  the  bladder  or  the  rec- 
tmn,  and  no  dead  spaces  are  left,  while  the  retention  of  a  considerable  quantity 
of  connective  tissue  and  muscular  fibres  which  by  the  other  method  would  be 
dissected  away,  aids  greatly  in  securing  a  firm  and  elastic  support. 

Sutures. — The  materials  conniionly  used  for  sutures  are  chromicized  catgut, 
silkworm  gut,  and  wire. 

It  is  necessar)'  to  use  catgut  to  a  great  extent  in  the  vagina  because  of  the  fact 
that  it  is  absorbable.  It  should  always  be  remembered,  however,  that  cat- 
gut is  a  fertile  source  for  the  entrance  of  sepsis,  and  that  it  should  be  a  general 
principle  to  u.se  as  little  of  it  as  possible.  This  result  may  be  obtained  by  ap- 
posing denuded  siufaces  in  such  a  manner  that  a  minimum  number  of  sutures 
will  be  rec]uire(l.  Catgut  sutures  should  always  be  interrupted,  never  con- 
tinuous, and  knots  should  be  tied  closely,  and  the  ends  cut  clo.se  to  the  knot. 
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Nuiiihcr  1  catj^iit  is  the  size  ficricrally  to  Ik-  iwd.  Catf^ut  sutures  may  he 
employed  for  tlie  i-epair  of  the  cervix,  in  those  cases  in  which  the  tissues  are  not 
greatly  infiltrated  or  cicatrized;  for  the  repair  of  cystocele;  and  for  the  repair  of 
the  internal  portions  in  operations  for  lacerated  perineum. 

Silkworm  gut,  being  less  liable  to  encourage  infection,  may  be  used  anywhere 
where  the  ultimate  removal  of  the  sutures  is  i)racticable — for  example,  in  opera- 
tions on  the  cervix,  and  in  the  external  ])ortions  of  operations  fftr  lacerations 
of  the  perineum. 

Wire  is  the  Ix'st  suture  for  exact  a])proximation  of  the  edges  of  a  wound,  and 
for  eiupidynicnt  in  wounds  where  there  is  considerable  tension,  as  in  complete  tear 
of  the  perineum;  in  operating  upon  an  hypertrophied  cervix;  in  case.s  where 
there  is  special  danger  of  infection,  as  in  those  of  vaginal  fistula;  and  in  opera- 
tions upon  a  septic  eroded  cervix.  The  best  wire  suture  is  nickel-plated  copper 
win'  mmiber  27,  which  is  just  as  serviceable  as  siixcr  wire  and  less  expensive. 
The  very  fine  wire  recommended  l)y  .some  surgeons  has  too  great  a  tendency 
to  cut  into  the  tissues. 

Instruments. — The  special  instruments  necessary  for  plastic  surgerj-  on  the 
vagina  are:  right  and  left  Emmet's  scissoi-s,  a  broad  operating  Sims  speculum, 
a  weighted  jjerineal  speculum,  several  sharp  tenacula  with  long  handles,  two  paii-s 
of  bullet  forceps,  and  a  long  neetlle-holder,  preferably  a  Burrage  needle-holder. 

If  silver  wire  is  used  on  the  cervix,  it  is  convenient  to  have  the  wire-twi.sting 
implements  which  were  devised  by  Emmet. 

Care  of  Patient  During  Convalescence. — As  has  been  intimated,  sepsis  is  the 
great  enemy  (jf  successful  plastic  surgery,  and  to  avoid  this  danger  the  after- 
care of  vaginal  operations  is  as  important  a.s  the  preparation  and  the  methods  of 
opei-ating.  In  general  hosjiital  practice  it  is  the  safest  |)lan,  in  jx-rineal  cases,  to 
keep  the  legs  tied  f(jr  twenty-four  hoiu-s,  and  longer  in  cases  of  intractable  pa- 
tients, while  a  roll  should  be  kei>t  under  the  knees. 

Twenty-four  hours  after  oi)eration  the  employment  of  sterile  water  douches 
twice  each  day  should  be  in.stituted.  .\fter  each  urination  the  stitches  should  l)e 
irrigated  with  sterile  water.  The  urine  should  be  voided  within  eight  houi-s  after 
operation,  and,  if  the  jjatient  is  unable  to  do  so  voluntarily,  .she  shoukl  be  cathe- 
terized.  Patients  should  be  encouraged  in  every  way  to  \'oid  their  own  lu-ine,  on 
account  of  the  danger  of  causing  a  cystitis  by  catheterization.  After  operations 
for  cystocele,  special  rules  for  catheterization  should  be  ob.served.    (See  page  010.) 

For  the  first  week  after  operation,  in  perineum  cases,  or  until  the  stitches  are 
taken  out,  a  cathartic  is  given  each  night,  while  in  the  morning  a  soaiismls  enema 
is  given  before  voluntary  defecation,  to  avoid  tension  on  the  stitches. 

Perineal  stitches  are  usually  removed  nine  days  after  the  operation.  In  a 
case  in  which  wire  stitches  have  been  used  in  the  '-ervix.  and  in  which  at  the 
same  time  the  lacerated  perineum  has  been  repaired,  the  wire  stitches  shoukl 
not  be  removed  until  five  or  six  weeks  following  the  operation,  in  order  to  avoid 
possible  tlamage  to  the  perineum  in  their  removal. 

Daily  hot-water  douches  should  be  taken  by  the  patient  for  at  least  three 
weeks  after  discharge  from  the  hospital. 
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Patients  upon  wIkmu  an  operation  for  tlic  repair  of  the  perineum  lias  been 
perfonnecl  may  lie  allowed  to  sit  u]i  in  lied  on  the  ninth  or  tenth  day,  and  are 
usuall\'  up  and  dressed  l)y  the  twelfth  day  following  the  operation. 

In  cystocele  ea.ses  and  in  casi's  of  romplete  tear  the  patient  should  remain  in 
bed  for  three  weeks. 

In  eases  where  the  eervi.x  has  been  re]iaired  without  |)erineunliaphy.  the 
patient  may  be  up  and  dressetl  in  one  week. 

S|)eeial  after-treatment  in  eases  of  cy.stoeele  and  comiilete  tear  of  the  peri- 
neum will  be  deseribed  under  the  appropriate  headings. 

Repair  of  the  Lacerated  Cervix;  Trachelorrhaphy. — The  repair  of  lacera- 
tions of  the  cerN-ix  iiresents  many  mechanical  ditiiculties,  and  requires  consider- 
able experience  and  technical  skill.  Among  the  operations  in  plastic  surger)'^  of 
the  vagina,  trachelorrhaphy  is  one  of  great  importance.  The  general  con- 
stitutional symptoms  resulting  from  a  lacerated  cervix  uteri,  especially  those 
of  th(-  nervous  system,  are  fre(|uently  so  severe  as  to  impair  greatly  the  woman's 
health  and  usefulness.  The  skilful  rejiair  of  the  cervix  in  such  ca.ses  will  usually 
protluce  a  most  satisfactory  cure.  On  the  other  hand,  a  clum.sily  executed  opiera- 
tion,  resulting  in  an  unnatiu'al  and  mutilated  cervix,  will  leave  the  patient  in 
no  better  condition,  with  regard  to  symptoms,  than  she  was  before  operation. 
The  deleterious  influence  of  a  lacerated  or  a  mutilated  cervix  on  the  general 
nervous  constitution  of  a  woman,  though  little  imderstood,  is  a  well-establi.shed 
and  important  fact.  Hearing  this  in  mind,  the  surgeon  should  aim,  in  his  opera- 
tion for  the  repair  of  a  lacerated  cervix,  to  restore  it  as  nearly  as  possible  to  its 
normal  contour  and  consistency.  Fortunately,  the  cervix,  when  properly  ma- 
nipulated, has  the  power  of  returning  almost  completely  to  its  original  consistency, 
while,  on  the  other  hand,  when  improperly  treated,  it  is  peculiarly  liable  to  dis- 
tortions and  to  the  formation  of  deep  cicatrices,  which  areas  great  a  detriment 
to  the  jmtient's  health  as  was  the  original  laceration. 

Indicalions  for  Operation. — It  is  not  necessary  to  operate  on  every  case  of 
lacerated  cervix,  for  teare  of  considerable  extent  are  not  infrequently  followed  by 
no  deleterious  results.  Operation  is  indicated  when  tears  are  follow-ed  by  con- 
gestion and  hypertrophy  of  the  cervix.  The  cervical  glands  become  pockets  of 
chronic  inflannnation,  and,  their  ducts  being  choked,  they  become  large  and  cys- 
tic. In  this  way  the  cervical  mucous  membrane  is  swollen  and  rolls  outward, 
giving  the  condition  of  eversion,  which  is  often  wrongly  temied  ulceration  or 
erosion  of  tlie  cervix.  In  the  angles  of  the  laceration  there  is  usually  a  con- 
siderable amount  of  dense,  hard  cicatricial  tissue  which  doubtless  has  an  im- 
portant retlex  influence  in  producing  the  symptoms.  The  cervix  is  bathed  con- 
tinually in  a  muco-purulent  discharge  which  contains  a  variety  of  bacterial 
organisms.  Such  patients  usually  suffer  from  general  physical  and  nervous 
depression,  sacral  backache,  and  pains  in  one  or  both  sides.  Besides  the  general 
impairment  of  health  which  a  cervix  thus  diseased  causes,  the  affected  part  is 
peculiarly  liable  to  become  carcinomatous.  The  damage  should  therefore  be 
rei^aired  in  all  cases. 

AVhenever   plastic   o])erations   of    any   kind    are    being    performed   on   the 
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Viifiina,  cN'cn  small  (cars  of  tlic  ccrxix  sliduld  always  hr  rc|iairc(i  as  a  matter  of 
routine. 

Chronic  intlainmation  and  excision  of  the  eei'vieal  mueous  niemhrane  may 
occur  in  nullii)arous  women,  and  the  condition  may  very  closely  simulate  a  lacera- 
tion, both  in  |)hysical  api)earance  anil  in  the  symptomatolof^y.  Such  a  cervix 
requires  operation. 

Inslrunients. — The  only  special  instruments  necessary  for  the  operation  of 
trachelorrhaphy  are:    tenaculum  forceps  (or  i)ullet  forcep.s),  special  needles,  and 
a  special  needle-holder.     An  appropriate  needle  of  at 
least  two  different  lengths  is  of  very  great  importance, 
as  the  passing  of  sutures  in  ojx'rations  of  the  cervix  is 
often  attended  with  extreme  difiiculty.   to  which   is 
also  added  the  danger  of  breaking  the  needle  in  the 
tissues.     Emmet's  half-cui-ved  cerax  needle  (Fig.41i))         p,„  4 1 9. —Emmcfs  Round- 
is   the   one    most   to   be    reconnnended.      The    best     <-.v<'<'-      iiaif-ourve<i     Cerv-ix 

.  11      1      1  1  Needle  (somewhat  magnifiod). 

needle-hold(>r  tor  use  is  the    Jiurrage  needle-holder 

(Fig.  420),  the  advantages  of  which  are  that  the  needle  can  be  held  at  any 
angle  between  the  jaws  of  the  holder,  and  also  that,  there  I)eing  no  clamp,  there  is 
much  less  likelihood  of  breaking  the  needle. 

Suture  Miilerials. — In  ordinary  cases  of  lacerated  cervix,  where  the  cervical 
tissue  is  soft  and  where  (here  is  lillle  intiaiiimatory  .■lelinn.  chrornicized  catgut 
number  1  may  i)e  used.  It  should  always  be  rememl)ered,  however,  that  catgut, 
even  \\h(>n  introduced  into  a  cervix  with  the  greatest  care,  creates  a  certain 
amount  of  danger  from  sepsis,  with  resulting  non-union  of  the  denuded  surfaces. 
On  the  other  hand,  silkworm  gut  may  be  used  in  all  cases,  and  is  less  liable  to  in- 
fection. It  possesses  the  disadvantage  that,  if  allowed  to  remain  in  the  ti.ssues  for 
a  certain  length  of  time,  it  jiroduces  irritation  and  sometimes  actual  .sejjsis.  It 
is  not  recommended  by  the  writer.  In  certain  cases  silver  wire  is  the  most  suit- 
able material.  It  is  no  more  tlifficult  to  remove  than  is  silkworm  gut.  It  is 
even  less  liable  to  infection,  and  is  superior  to  any  suture  in  securing  perfect  a|>- 
])roximation  of  the  edges  of  the  wound.  Silver  wire  may  be  u.sed  where  there  is 
special  danger  of  infection,  or  wiiere  tension  in  bringing  the  tlenuiled  surfaces 
together  is  rei|uireii.  ()nthe  other  hand,  it  should  be  remembered  that  the  n^ 
mo\'al  of  wire  stitches  may  tear  open  a  well-united  wound,  while  the  danger  of 
leaving  in  a  stitch  or  a  ])art  of  a  stitch  is  always  |)re,seiu. 

As  already  stated  at  the  begiiming  of  this  article,  the  danger  of  infection  may 
be  greatly  diminished  by  a  cour.se  of  preliminary  local  treatment.  I'lidue  tension 
in  approximating  the  denuded  surfaces  shoulil  be  avoitled  by  ])erforming  the  oper- 
ation in  such  a  manner  that  all  hypertrophied  and  cicatricial  tissue  is  removed, 
thus  allowing  the  denuded  surfaces  to  fall  naturally  together  without  tension. 
\\'hen  th(>se  results  have  been  accomplished,  chromicized  catgut  is  the  most 
satisfactory  suture. 

Position  of  the  Patient  on  tlteOperatini/  Table. — In  most  cases  tlu>  perineal  posi- 
tion and  the  employment  of  a  weighted  speculum  give  sufficient  room  in  the 
vagina  for  o]>eiations  on  the  cei\ix.     IIowe\-er.  in  cases  where  there  is  very  deep 
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Fig.  420.— The  Burrapp  Needle-Holder  for  Plastic  Work  on  the  Vagina.     (Natural  size  )     The 
advantages  of  this  needle-holder  are  that  it  can  be  held  m  any  position  in  the  hand,  and  that  the  needle 

"i^L,     fVi     "'  ^1^■  ""?'•'  '''^i"''"''"  ♦'"'  ia«'s-     The  jaws  are  copper-faced,  so  that  a  good  grip  can  be 
taken  of  the  needle  without  danger  of  breaking  it.  &         &   i 

Fig.   421. -Emmet's  Denuding  Scissors.     The  cut  shows  the  co.Tect  form  of  the  blades. 
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laceration,  or  wIk  re  there  are  jjreat  hypertrophy  and  much  infiltration  of 
the  lijjs  of  tlie  ceixix.  the  surgeon  can  work  to  greater  advantage  with  the 
])atient  in  the  Sims  position,  care  being  taken  to  observe  the  rules  explained 
on  page  .')S:i. 

Technique  of  the  Opcrdtion. — The  oi)eration  should  always  be  preceded  by  a 
gradual  dilatation  and  a  thorough  curetting  of  the  cervical  canal.  The  anterior 
and  posterior  lips  are  then  drawn  widely  apart  with  the  tenaculum  forceps,  and 
the  central  raphe  of  the  cervical  mucous  membrane  is  carefully  noted  on  Ijoth 
anterior  and  posterior  lijjs.  The  constant  noting  of  the  relations  of  the  surround- 
ing ]jarts  to  the  raphe  is  of  great  imjTOrtance  for  the  eventual  result  of  the 
o])eration,  for  it  is  only  in  this  way  that  the  denudations  can  ix'  made  in  a  sj-m- 
metrical  manner  and  distortion  of  tlie  cer\i\  aNoided.  Tlie  area  which  is 
to  be  denuded  is  then  marked  out  with  a  knife  at  each  lacerated  sulcus, 
great  care  being  taken  to  provide  that,  when  the  dtv 
nuded  surfaces  of  the  anterior  and  posterior  lips  are 
brought  together,  they  shall  accurately  fit  each  other. 
The  denudation  should  begin  at  a  distance  of  about 
three-sixteenths  of  an  inch  from  the  central  raphe, 
and  the  area  denuded  should  have  such  a  width  that, 
when  the  apposed  surfaces  shall  have  healed,  the 
lateral  walls  of  the  cervix  will  be  of  normal  thick- 
ness. The  denudations  should  be  made  so  that  the 
cervical  canal  will  b<'  trumpet-shaped;  otherwise 
there  is  danger  of  making  the  cervix  too  conical. 
The  tissue  .should  he  ri'moved  by  a  very  sharp  scal- 
pel, placed  longitudinally  with  the  axis  of  the  cervix, 
and  passing  through,  upward,  and  outward.  The 
tissue  is  l)est  removed  by  a  slight  rapid  sawing 
motion  of  tlie  knife,  llnnnet's  scissoi"s  (Fig.  421) 
may  also  in  some  cases  be  employed  to  atlvantage. 
Scar  tissue  in  the  angles  of  the  laceration  should  all  lie  remo\-ed.  There  is  very 
little  danger  of  bleeding,  exce|)ting  in  deep  lacerations  that  extend  to  the  vault 
of  the  vagina.  Occasionally  the  excision  of  scar  tissue  from  such  a  laceration 
wounds  a  branch  of  the  uterine  artery  and  causes  an  alarming  hemorrhage,  which 
a  .-^titch  in  the  angle  is  unal)le  to  control.  In  such  a  ca.se.  a  large  full-curved 
needle,  to  which  ,nc  attached  .several  twisted  strands  of  silver  wire,  should  Ix- 
pas,sed  boldly  and  deeply  up  into  the  uterine  tissue,  and  the  wire  tightly  twist eil. 
This  may  be  removed  later.  Such  a  needle  should  alwaj-s  be  kept  sterilizetl  in 
th(>  opiM-ating  room.  The  sutures  are  introduced  in  the  manner  shown  in  Fig. 
4"_'.'^  The  first  two  are  placed  at  the  angles,  and  there  art*  usually  three  or 
foui'  on  each  side. 

The  npeiation  for  repair  of  the  cervix,  as  has  been  .<tated.  may  at  times 
present  very  great  difficulties.  These  tlifficulties  nearly  always  arise  from  one  of 
two  conditions,  or  from  a  combination  of  ixith.  In  the  fii-st  condition  there  is  a 
difference  in  the  lengths  of  the  anterior  and  posterior  lips,  and  in  the  second 


Fig.  422. — .V  Typical  Lacera- 
tion of  the  Cervix  \'ie\ve<!  Lat- 
erally. Note  the  fact  that  one 
lip  is  longer  than  the  other  and 
shows  eversion  of  the  mucous 
membrane.      (<")riginal.'l 
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thcn'is<;ivat  hy|KTtni|iliy  (if  one  ui- hdlh  lips,  rosultiiiji  in  a  hard  cicatricial  ('ver- 
sion of  the  cervical  inncous  monihranc. 

Operations  ^^■lu'r(•  one  Lip  is  Longer  than  the  Other. — This  condition  may 


Fin.  42.3.— LaciTatioii  cf  tlic  (Vrvix  in  a  Case  in  which  (lie  Two  Lips  are  rnequal. 
shows  the  method  of  inserting  llic  first  svitnrc,  so  that  when  drawn  taut  it  will  create  a 
make  the  lips  equal  in  leiif^lli.      (( >riginal,) 


anKle 


Fio.  424. — Laceration  of  the  C'er\nx  where  One  Lip  is  Longer  than  the  Other.  This  drawing 
and  that  of  Fig.  42.3  show  the  method  of  making  the  two  lips  of  the  cervix  equal  by  means  of  tenacula 
and  thus  creating  a  new  angle.  The  methorl  of  [>lacing  the  sutures  so  as  to  render  the  new  angle  fier- 
nianent  and  the  lips  equal  in  length  is  shown  in  the  present  drawing.      (Original.) 

be  easily  overcome  by  a  simple  mechanical  procedure,  liefore  denuding  the 
lacerated  angle,  the  surgeon  should  grasp  the  anterior  and  posterior  lips  with 
tenaculum  forceps  and  should  force  them  to  an  exact  cciuality  by  ])ushing  on  the 
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longer  lip  and  |)ulliii^  mi  the  shoi'tcr  liji.  With  the  lips  in  this  position,  he  sh(juld 
mark  out  the  area  of  (Icnuilation  with  a  .scalpel.  The  work  of  denudation  is  then 
carried  on  as  before.  When  placing  the  stitches  he  should  again  bring  the  lips  to 
an  ('(luality  and  should  i)lace  a  tenaculum  in  the  new  angle  thus  formed. 
\\'ith  this  new  angle  as  a  guide,  the  stitches  can  then  bo  jjlaced  symmetrically  on 
eacli  side  of  il,  so  thai,  when  they  are  tied,  the  anterior  and  posterior  lijjs  arc 
found  to  be  of  the  .same  length.  A  glance  at  Figs.  42.S  and  424  will  make  this 
point  perfectly  clear. 

Operation  Where  There  is  Great  Hypertrophy  of  the  Lips. — ^Many  cases  of 
neglected  laceration  of  the  cervi.x  present  the  appearance  seen  in  Figure  42.'). 
These  cases  are  both  the  most  difficult  to  oper- 
ate on  and  the  mo.st  im])ortant,  as  they  usually 
present  the  worst  symptoms  and  are  said  to  be 
]ieculiarly  susceptible  to  cancer.  The  hypertro- 
phy, in  these  ca.ses,  results  from  an  increase  of 
till'  muscular  and  connective-tissue  elements  of 
the  cervix,  from  a  chronic  infiltration  of  lyinjjho- 
cytes  between  the  fibres,  from  a  blocking  of  the 
opening  of  the  cer\'ical  glands,  with  conseiiueiit 
cystic  tUlatation,  and  from  an  hypertrophy  and 
congestion  of  the  cervical  vessels  with  conse- 
quent cedenia.  These  cases  sometimes  reriuire 
three  or  four  weeks  of  preliminary  treatment  to 
effect  a  depletion  of  the  organ.  This  result  may 
be  attained  by  deep  and  freciuent  scarification, 
or  preferably  by  the  employment  of  daily  hot 
douches,  with  an  application,  two  or  three  times 
a  week,  of  Chiu'chill's  tincture  of  iodine  and  glycerin  taiiijions  soaked  in 
a  twenty-five-per-cent  solution  of  ichthyol  and  glycerin. 

Tn  very  severe  cases  the  operation  of  low  ainijutation  may  be  perfuriiieil  as 
described  on  page  o9o.     This,  however,  is  rarely  necessary,  and 
it  is  preferable  to  perform  the  operation  now  about  to  be  ilesci-ibed 
the  cervix  in  a  perfectly  normal  and  unmutilated  condition. 

Method  of  Operating  in  Severe  Cases. — The  denudation  of  the  angles  is  (ii-st 
performed  in  the  manner  before  described.  It  will  now  be  seen  that  th'"  denuded 
surfaces  of  the  anterior  and  posterior  lips  cannot  be  approximated  on  account  of 
the  rigid  protruding  hypertrojihy  of  the  cervical  canal.  In  onler  to  reduce 
this  protrusion  on  either  or  i)oth  lips  a  transvei'so  wedge  is  removed  from  one 
or  from  both  lips.  (Fig.  42(5.)  The  surfaces  exposed  on  the  removal  of  the 
wedge  are  then  approximated  by  number  1  chromicized  catgut  sutures.  (Fig. 
427.)  It  will  now  be  found  that  all  (Hfficulty  in  api>roximating  the  lateral  de- 
nuded surfaces  has  disappeared,  and  the  sutures  may  l)e  applied  in  the  regular 
way,  care  being  taken  in  passing  the  needle  not  to  cut  the  catgut  sutures  which 
ajiproximate  th(>  transverse  wedge  surfaces.  Silver-wire  sutures  for  the  lateral 
wounds  are  esiiecially  useful  in  this  operation,  both  because  there  is  greater 


Fig.  425. — .V  Deep  Bilatpral  Lacera- 
tion of  the  Cervix  Seen  from  tiie 
Side.  Note  the  great  liypertropliy 
and  tlie  e version  of  the  cervical  eanal. 

(Oritrinal.l 


if    possibk', 

as  it  leaves 
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Fig.  426. — Laceration  of  tlir  (Vr\ix.  Method 
of  removing  wedges  from  tiie  anterior  and  pos- 
terior lips  in  cashes  of  liypertropiiy  and  evcrsion. 
Tlie  drawing  shows  tlic  lateral  denudation  and  the 
wedge  removed  from  the  upper  lip.  The  dotted 
line  shows  the  place  in  the  lower  lip  from  which 
a  wedge  is  to  be  removed.     (Original.) 


tlaiigiT  of  si>p.><is  (hy  reason  of  a  piv-f.xistino;  c-liroiiic  inllaininatory  condition), 

and  lu'causr  in  sui'ii  cases  the  eiitiiv  cervical  tissue  is  niucli  stif^'er  and  more  un- 
yielding, and  rc(iuires  for  ultimate 
union  the  (inn  support  given  by  wire 
sutures. 

The  ojjeration  just  described  was 
devi.sod  by  Dr.  \\'.  II.  Baker,  and  is 
icconiineiuled  because  it  is  applicable 
in  nearly  all  cases,  and  because  it  re- 
suits  ill  a  cervix  which  is  norinai  in 
ajijicarance  and  in  consistency. 

Schroeder's  Operation. — The  opera- 
tion deviscfl  by  Schroedcr  is  a  most 
useful  one  foj-  greatly  enlarged  cer- 
vices where  the  increase  in  size  is  due 
chiefly  to  an  hyix'rtro])hy  and  dilata- 
tion of  the  cervical  glands,  and  where 
there  has  been  no  deep  laceration. 
(Fig.  428.)  8uch  cervices  are  not  infre- 
cjuently  seen  in  nulliparous  women,  and 
arc  sometimes  the  result  of  a  run-down. 
nervous  and  anaemic  condition  or  of  a 

chronic  gonorrha?al  endocendcitis.     The  discharge,  which  is  profuse  and  glairy, 

is  a   most  annoying  symptom,  and  often  completely  resists    local   treatment. 

By  Schroeder's  operation  (Figs.  429  and  430) 

the  diseased  glandular  structure  is  entirely 

excised,  and  affords  a  complete  cure  for  the 

profuse  mucous  discharge.     The  steps  of  the 

operation  are  as  follows: — 

The    cervix    is    first    divided    bilaterally 

nearly  to  the  internal   os  and  the  lips  are 

held    widely    apart.     The    gland    tissue    is 

then   excised,    in   the   form  of  a  wedge,  by 

two  oblique  incisions,  as  represented   in  the 

diagram.     (Fig.    430.)     This    is  done  first 

on  the  posterior  and  then  on  the  anterior 

lip.      Deep  catgut  sutures  are  so  placed  as 

to    approximate    the    vaginal    flap    of    the 

cervix    with    the    intracervical    flap.      The 

wounds  on  the  sides  are  then  clo.sctl  l:)y  cat- 
gut or  silver-wire  sutures,  as  in  the  classical 

Emmet's  operation. 

Amputation  of  the  Cervix.— Operations  for  amputation  of  the  cervix  arc 

classified  into  liigli  aiii|)utati()ns  and  low  amputations. 

lliijh  Awpulatiun. — Tliis  o]X'ration  is  indicated  in  cases  of  malignant  disease 


Fig.  427. — Laceration  of  the  ('<r\ix 
with  Hypertrophy  and  Eversion.  'llie 
drawing  shows  the  lateral  denudation. 
The  wedges  ha\*e  been  removed  from 
both  lips  and  sutured.  The  cervi.x  is 
now  ready  for  final  svitnring  in  the  ordi- 
nary way.      (Original.) 
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1 1...  ijs,     r\|„-  ,,r  (Vrvix 

Suitable  tor  Schroeder's  Op- 
eration. (Jreat  cystic  liyper- 
trojjliv  witli   little  laceration. 

(OriKiiKil.) 


or  of  hypertrophy  accom|)aiii('(l  Ijy  cloiifiation  of  the  cervix.  It  is  indicated 
chiefly  in  long-standinj;  cases  of  procidentia.  In  procidentia  the  hypertrophy 
usually  occurs  only  in  the  re<iion  of  its  external  os, 
the  I'cst  of  the  cervix  heiii^  lonji  and  atti'iiualed  as  a 
result  of  long-continued  traction.  In  such  conditions 
the  cervix  may  attain  a  length  of  Hve  or  even  six 
inches,  while  the  body  of  the  uterus  itself  may  be 
small  and  atrophied.  In  cases  of  procidentia  it  will 
usually  be  fovmd  that  the  hypertro|)hied,  lacerated,  and 
angry-looking  cervix  rapidly  diminishes  toward  the 
uterus  into  an  attenuated  tube,  oft(>n  not  much  ex- 
ceeding in  diameter  that  of  a  lead  pencil.  (See 
OjX'rations  for  Procidentia,  page  611.) 

Technique  of  the  Operation. — The   length  of   the 
cervical   canal  is  first  estimated  as  nearly  as  possible 

by  means  of  a  graduated  uterine  sound.  The  canal  slwithl 
not  be  dilated,  as  dilatation  causes  such  stretching  and  thin- 
ning of  the  wall  of  the  cervix  that  it  is  difficult  to  remove 
it  without  tearing  through  into  the  canal — an  accident 
which  greatly  hinders  the  operation.  .\  sound  is  passed 
through  the  urethra  into  the  bladdi-r,  ami  tlic  line  where 
the  hitter  organ  is  reflected  upon  the  surface  of  the  elon- 
gated cervix  is  carefully  noted.  Bearing  in  mind  the  re- 
lations of  the  bladder  to  the  jmrt  to  be  operated  ujion.  the 
surgeon  should  make  a  circular  incision  about  the  cer\ix. 
just  Ix'iieath  the  line  of  attachment  of  the  bladder.  Tiie 
bladder,  vaginal  wall,  and  rectum  are  then  slowly  |>ushed 
away  from  the  cervix  b}'  means  of  gauze  held  between  the 
thumb  and  fore-tinger.  as  shown  in  Fig.  431.  This  pro- 
cedure should  be  carried  out  chiefly  by  means  of  gauze. 
although  it  is  occasionally  necessary  to  cut  some  of  the 
connective-tissue  fibres.  The  use  of  gauze  prevents 
troublesome  bleeding  and  j)rotects  the  bladder  and  rectum 
fidui  injury.  Under  these  manipulations  the  circumference 
of  the  cervix  should  become  rapidly  smaller,  and  the  or- 
gan itself,  when  thus  drawn  out,  sliould  present  the  ap- 
pearance of  an  elongated  cone.  (Fig.  431.)  When  the 
stripping  has  reached  the  point  where  the  cervix  should  be 
amputated,  the  knife  is  applied  and  the  tissues  are  divided 
in  such  a  manner  as  to  leav(>  the  edges  of  the  nuicous 
membrane  sufficiently  ex])osed  to  allow  the  |)assage  of 
sutur(>s  without  difficulty. 

The  manner  of  passing  the  sutiu'es  first  through  the  nuicous  membrane  of 
the  uterus  and  then  through  that  of  the  vagina  is  of  great  importance  in 
this  operation.     The  plan  of  carrying  radiating  sutures  around  the  whole  cir- 


FiG.  429.— Soliroeilcr's 
Operation.  First  inci- 
sion, sliow-n  bv  the  liori- 
zi.Mt;il   line.      (Original.) 


Fl.i.  4:11).  — .S,liroe.lerV 
Operation.  .Method  of 
exci.iing  the  h.N-pertro- 
phiod  gland  tissue.  The 
diagnini  rt»prosents  a  sap- 
ittal  .section.    (Original.) 
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cuinfcrcnco  of  the  wound  is  not  ficncrally  approved.  It  is  inipossiljlc  by  sueli 
sutures  to  secure  correct  ai)proxiination  of  edfics,  and  as  a  result  the  sutured 
parts  present  a  puckered,  bajif^y  ai)pearance,  suggestive  of  the  almost  certain 
development  of  sepsis.  The  lu'.st  method  of  uniting  the  cut  surfaces  is  show  n  in 
Fig.  482:  it  represents  the  so-called  Hcgar's  method.  It  is  imijortant  to  note 
that  three  sutures  are  Hr.-^t  pa.s.sed  tlirougli  the  upper  iialf  of  tlic  uterine  nuicous 


„t^^r 


y/ 


M.pGrro^e?.. 


Fio.  431, — High  Amputation  of  the  Cervix.  The  (Irawing  represents  tlie  iiuthocl  nl  stripping 
the  eervix  by  means  of  a  jiledget  of  gauze.  It  also  shows  liow  the  tHanictiT  of  tin-  e(T\-i\  r;ipi<lly  (h- 
minishes  as  tlic  strijiping  aiivancrs.      (Original.) 


membrane  in  a  radiating  direction.  In  tiie  same  way  tiu-cc  sutures  are  next 
passed  through  the  lower  half  of  tlie  uterine  mucous  membrane  to  tiie  lower 
half  of  the  vaginal  nnicous  memlirane.  Deep  lateral  sutures  ai-e  then  passed  in 
such  a  manner  as  to  include  the  loose  comiecti\'e  tissue  which  has  been  stripped 
from  the  sides  of  the  cervix  and  in  which  li"  the  branches  f)f  the  cervical  arteries. 
These  lateral  sutures  completely  control  any  hemorrhage  that  is  likely  to  occur. 
If  the  operation  has  been  accurately  and  carefully  jjcrfoimed,  the  parts,  when 
healed,  should  pi'i  sent  very  much  the  same  ajjpearance  as  does  a  normal  cervix. 
Their  appearance,  immediately  aftei-  the  opei-ation  has  been  completed,  is  shown 
in  Fig.  4:53. 

It  is  necessary  to  use  chromicized  catgut  on  account  of  the  difficulty  that 
would  attend  the  removal  of  any  non-absorbable  suture  material.  There  is  al- 
ways a  tendency  to  sepsis  following  operations  for  high  amjjutation  of  the  cervix. 
Hence  the  nec(>ssity  of  exercising  great  care,  not  only  in  the  matter  of  approxi- 
mating the  raw  surfaces,  but  also  in  that  of  utilizing  antiseptics  before,  during, 
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uiid  after  flic  (i|i(i-atiiin.  Douches  (if  c(irriisiv( -siililiiiiale  soliitidii  (1:.").0()0)  or 
of  sterilized  water  should  he  jiiven  twice  daily  i  lieginiiini!;  on  the  dav  following 
the  operation)  for  at  least  three  weeks. 

Lmv  Amjyulalion  of  the  Cervix. — Low  anipiitaticjn  of  tlie  cervix  is  com- 
monly indicated  in  cases  in  which,  on  account  of  the  mutilating  result  of 
lacei'atioiis,   a  satisfac-  ^V  ,,  //         /         / 

t(iry       iilastic      opei-a-  \         \        \\  |(  I'  I         ' 

tidli  ijf  llie  (Ji'diiial'V 
kind  is  out  of  tlu'  ipies- 
tion. 

Steps  of  the  ( >pera- 
tioii. — A  circular  in- 
cision is  made  and  the 
tissues  are  stripped 
back  from  the  cervix 
for  only  a  short  ilis- 
taiice.  The  cervix  is 
then  amputated,  antl 
the  cer\-ical  mucosa  is 
united  with    the  vajii- 

Fio.   4H2.  — Il.'gar's    MotI 
lial  mucous   membrane         Amputation  of   tin-    Cervix.      Tlic   three  middle  sutures,  al 

exactly  in  the  manni'r      '«''""•■  ''"^^  "'™"'^''  «j>^ /"•"•»"«  ■»™;1''-'"'-;-  "f  /'"■  7";^ 

•'  mucous    membrane    of   tlic  vaRuia.       I  he  three  lateral  sutii 

described  for  high  am-        completely    across  from  one   edge   of   the   vagina   to    the  ot 

, ,    ,  ,  dip  deeplv  inti)  the  lateral  tissue  so  as  to  control  hemorrhage. 

putation.    Subse(iueiit 

treatment  should  lie  carried  out  in  the  same  way  as  in  high  amputation. 

Operations  for  Repair  of  the  Lacerated  Perineum. — In  order  to  repair 
propeiiy  the  perineum  lacerated  by  childbirth  it  is  necessary  to  undei-stand 
tletinitely  the  anatomical  lesions  of  this  injury.  The  anatomy  of  the  female 
perineum  is  comjilicated  and  difficult  to  carry  in  mind.  but.  fortunately,  in 
the  tears   of    chililbirth    only   a    part   of    the    perineal    muscles    are    ruptured. 

'.'.nd    if  this  nortion  of  the  ueri- 
nea.     S(ruciui'(     i>      diorougnly 

underst 1,     the   rest     may    be 

practically   disreuai-ded. 

The  chief  .^tructuri's  involved 
in  lacerations  of  the  ])ei'ineuni 
are  the  levator  ani  muscles. 
Fach  muscle  arises  high  \\y  on 
the  internal  surt'ace  of  the  pubic 
lanius  lu^ar  the  symphysis. 
I'"idni  here  the  origin  extends 
along  the  white  line  of  (he  pelvis 
to  the  spine  of  the  ischium:  the 
fibres  then  converge  in  a  fan-like 
manii(-r  and    meet    the   muscles 


High 
■e  and 
ii.l  the 
s  iia.ss 
■r.  and 


I'll;.   4H:*.  — High    .\mputBtion 
Mi-tho.l.      -niclrawiMg  -howsth. 


IX :     Ilegar's 
iif  the  parts 


rm 


A.MEIUCAN    PRACTICE    OF   SURGERY. 


of  tlic  opposite  side  in  tlir  iiiciliaii  line,  extending;  from  the  li'vd  of  the 
hynu'ii  to  the  coccyx.  The  muscle  of  each  side  is  divided  into  three  parts, 
the  anterior,  middle,  and  ])os(erior.  The  portions  lacerated  in  an  ordinary 
(ear  of  tlie  ]icriii(Mnii  include  only  the  antenor  and  middle  fibres.  Fig.  434 
sho\\>  in  a  diagrammatic  way  the  lii)res  of  the  levator  ani  muscle  that  are 
usually  lacerated.  The  anterior  fibres  are  intimately  associated  with  the  wail 
of  the  vagina,  and  are  very  important  in  holding  it  up  in  the  normal  jjosition 
posteriorly.  The  middle  fibres  are  attached  to  the  wall  of  t lie  rectum,  and  are  of 
great  importance  in  sui)]iorting  the  lower  end  of  the  rectum  in  its  normal  posi- 
tion. The  nniscles  of  tiie  two  sides  mei't  each  nlhrr  at  tlic  puiiit  //.  leaving 
a  \'-shapcd  space  between  on  the  posterior  wall,  behind  which  lies  the  rectum. 
At  the  point  of  convergence  the  two  levator  muscles  decussate  freely  with  the 


Fio.  434.— nisvgrani  Sliowing  tin-  lihres  „!  tlic  Levator  .\iii  Muscles  wliieli  are  Usually  ■lorn 
in  Laceration  of  the  Perineum.  These  fibres  are  the  ones  located,  in  the  diagram,  Ijetween  the  letter 
H  and  the  anal  orifice.  The  transversus  periiiei  muscle  is  represented  as  thiclcened  where  it  receives 
Bbrc-s  from  the  levator  ani  muscles.  The  normal  ])osition  of  the  vaginal  outlet  (W1  is  shown.  H  reji- 
rcsents  the  lower  border  of  the  hymen.  L,  A  represent  the  i)ortions  of  the  levator  ani  muscles  whicli 
arc  usually  left  intact  after  rupture  of  the  perineum. 

fibres  of  the  transvei-sus  perinei  muscle,  and  it  is  this  union  with  the  transversus 
perinci  which  essentially  forms  the  so-called  perineal  body. 

\\'hen  a  laceration  of  the  jjerineum  takes  place  the  following  things  usually 
happen: — The  anterior  and  middle  fibres  are  ruptured,  either  partially  or  com- 
pletely, on  one  or  on  both  sides;  and,  instead  of  the  firm  continuous  structure 
seen  in  Fig.  434,  there  results  the  loose,  torn,  flabby  stnicture  represented  in 
Fig.  435.  Besides  the  longitudinal  rupturing  of  these  two  muscles,  they  are  also 
rent  apart  at  their  median  convergence  along  the  raphe  from  H  toward 
the  anus.  The  t  ransversus  perinei  is  also  torn  apart  in  the  median  line,  and 
the  two  bellies  lie  sagging  and  useless,  as  represented  in  Fig.  435.  It  will  thus 
be  seen  that  the  support  given  to  the  posterior  wall  of  the  vagina  and  the  \\alls 
of  the  rectum  by  the  anterior  and  middle  fibres  of  the  levator  ani  muscles  is  now 
lost,  and  that  also  the  firm  elastic  muscular  external  sujJiwrt  given  by  the  blend- 
ing of  the  transversus  perinei  and  levator  ani  muscles  is  now  lucking.    Therefore 
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the  posterior  wall  of  the  vaf;in:i  and  (he  lower  portion  of  the  rectiiiii,  having  no 
longer  ack'C|iiatc  suspensory  support,  tend  to  push  forward  and  outward.  Fig. 
43o  shows  diagranimatically  the  anterior  and  middle  fibres  of  the  levator  ani 
muscle  lacerated  away  from  their  vaginal  and  rectal  attachments,  while  at  the 
same  time  the  transversus  perinei  muscle  is  separated  widely  at  the  median 
line.  The  point  H,  in  Fig.  434,  has  here  entirely  di.^apiK'ared.  The  point  R  of 
Fig.  4.34  has  sagged  down  to  the  point  li  of  Fig.  435.  The  opening  of  the  vagina 
wiiicii  was  formerly  at  H  is  now  stretched  out  and  widened  in  the  form  of  the 
dotted  line  shown  in  Fig.  435. 

If  these  facts  be  borne  in  mind,  it  will  ix-  ea.sy  to  understand  that,  in  order  to 
restore  the  function  of  the  lacerated  muscles,  it  is  ncces.sary,  first,  to  unite  as  far 
as  possible  the  lacerated  ends  of  the  levator  ani  muscles,  in  order  to  restore 


Fig.  435. — Diagram  llliistratiiif;  the  Way  in  wliicli  tlic  Levator  .\ni  .Muscles  are  Tom  in  Laceration 
of  the  Perineum.  They  are  not  only  rent  longituilinally,  but  are  also  torn  away  from  tlieir  attach- 
ment to  the  side  walls  of  the  rectum.  The  two  muscles  are  also  separated  widely  from  tlieir  median 
convergence.  The  transversus  perinei  muscle  is  here,  for  the  purpose  of  illustration,  representetl  as 
having  distinct  bellies.  These  bellies  are  formed  by  the  merging  of  the  fiV^res  of  the  transversus  iH^rinei 
and  the  bulbo-cavcrnosus  into  the  levator  ani  muscles.  The  anatomical  appearance  of  this  union 
of  muscles  is  not  defined  in  nature  as  it  is  in  this  diagram,  but  the  mechanical  effect  of  such  union  is 
here  correctly  represented. 


them  to  their  previous  length;  secondly,  to  attach  the  tiljres  tjf  the  levator 
ani  muscle  to  the  lateral  wall  of  the  rectum;  thirdh',  to  bring  the  separated 
muscles  to  their  normal  point  of  convergence  at  H;  and,  fourthly,  to  bring 
about  the  union  of  the  separated  bellies  of  the  transversus  ijerinci  muscle 
with  tlieir  decussating  levator  ani  fibres  in  the  position  which  they  normally 
oectipy  in  the  iiKxlian  line.  \n  operation  which  can  accomplish  these  four  ol> 
jects  is  one  which  restores  the  i)erineal  muscles  completely  to  their  normal  ana- 
tomical position  and  to  their  function.  The  only  operation  wliich  coini)letely 
fulfils  these  iv(iuirements  is  that  devised  by  Kmmet,  and  is  .so  incomparably 
superior  to  other  oi)erations  that  .serious  consitleration  will  be  given  only  to  this 
method.  The  majority  of  other  opi^rations  consist  of  a  median  denudation,  and 
do  little  more  than  to  restore  tlie  so-called  perineal  boily.  namely,  the  ])oint  of 
union  of  the  levator  ani  iiuiseles  with  the  transvei-sus  perinei.  Such  operations 
neglect  the  mo.st  important  part  of  the  tear,  namely.  th(>  rending  of  the  anterior 
;iiid  middle  fibres  of  the  levator  ani  muscles,  and  iheir  sei>aration  from  the  wall 
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of  till'  rcctiiin.  These  lesions  can  best  lie  reiiaired  l)y  deiiudiiifi  the  va<,dna  aceord- 
iii";  to  Eininet's  method,  and  thus  exposing  the  lateral  sulci.  The  operation  of 
Holden.  which  consists  of  a  median  tleiividation,  secures  the  levator  ani  muscles 
on  each  side  and  anchoi-s  them  firmly  l)y  buried  sutures  to  the  median  line.  This 
may  be  effective  where  there  is  considerable  laceration  of  the  levator  muscles 
and  separation  from  the  rectum,  but  it  does  not  restore  tlie  parts  to  their  normal 
anatomical  relations. 

In  unusual  ca.ses  the  rupture  of  tiie  perineum  is  only  in  tiie  median  line, 
sometimes  extending  completely  through  the  sphincter  nm.scle  and  into  the 
rectum,  but  without  any  laceration  of  the  lateral  attachments  of  the  levator 
muscles.  In  a  case  where  the  nii)ture  is  only  in  the  median  line  and  does  not 
extend  through  the  sphincter,  the  mo.st  useful  ojjeration  is  the  oi)eration  of  Hegar, 
which  consists  of  a  triangular  demidation,  the  three  angles  coinciding  with  a 
point  on  the  posterior  wall  of  the  vagina  and  with  two  points  directly  l)eneath 
the  openings  of  Bartholin's  glands.  Sutures  arc  passed  transversely,  and  the 
result  is  the  complete  restoration  of  the  sejjarated  median  raphe  of  the  ])erineum. 
The  operations  of  Dudley,  flolTe,  and  Pryor  are  similar  to  this  operation  in 
principle. 

Finally,  it  .^liould  l)e  remembered  that  the  support  of  the  perineum  is  essen- 
tially a  muscular  one.  This  can  be  appreciated  by  the  examination  of  the  nor- 
mal unlacerated  perineum,  which  acts  as  a  firm  but  entirely  elastic  sphincter  to 
the  vagina.  A  properly  repaired  perineum  shovdd  possess  the  same  firmness 
and  ela.sticity,  and  the  posterior  portion  of  the  vaginal  entrance  should  hug 
clo.sely  the  anterior  wall,  so  that  the  introitus,  instead  of  being  a  circular  opening, 
.should  be  a  transvei"se  slit.  Such  a  result  can  be  accomplished  only  by  restoring 
the  perineal  nui.scles  to  their  normal  relations. 

Any  oi)eration  which  results  in  the  formation  of  scar  tissue  and  a  non-elastic 
introitus  should  be  considered  as  bad  surgery. 

Indications  for  Operation. — In  practically  every  ca.se  of  labor  there  ensues  a 
certain  amount  of  relaxation  of  the  vaginal  outlet.  This  relaxation  may  be  due 
to  an  actual  laceration  of  the  parts,  which  is  perfectly  evident  at  the  time  of 
delivery  and  which  should  be  re{:)aired  by  the  attendant  at  the  time ;  or  it  may 
be  due  to  a  stretching  of  the  perineal  muscles,  from  the  effects  of  which  they 
do  not  recover  their  former  elasticity.  Actual  rupture  of  some  of  the  important 
fibres  of  the  levator  ani  muscle  may  occur  without  external  evidence.  There  are 
two  kinds  of  cases  in  which  an  operation  is  indicated: — first,  those  in  which 
the  symptoms  demand  relief;  and,  second,  those  in  which,  although  there  may 
be  an  absence  of  all  syinptoms,  the  laceration  of  the  perineum  is  so  great  that 
it  may  act  as  a  starting-jjoint  for  a  future  gratlual  giving  way  of  the  i)elvic  fioor. 

The  symptoms  which  ordinarily  call  for  surgical  intervention  are  a  constant 
sensation  of  bearing  down  and  a  general  sense  of  weakness  in  the  pelvic  organs. 
Such  i)atients  become  quickly  tired  when  on  their  feet,  and  there  exists  a  gen- 
eral ])hysical  dejjression,  with  various  fomis  of  nen-ous  invalidism.  Dragging 
pains  in  the  loins  are  common  in  stout  subjects  and  are  often  referred  by  the 
patients  themselves  to  their  ovaries  or  kidneys. 
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In  (irdir  to  dotorminc  the  mechanical  indications  for  oijcration  a  thorough 
exaniinatiijii  of  the  perineal  muscles  is  necessary.  Mere  inspection  of  the  exter- 
nal genitals  is  misleading,  as  frequently  an  extensive  rupture  of  the  fibres  of  the 
iiitriiisif  muscle  may  exist  without  affecting  the  outward  appearance  of  the 
pcnncuni.  With  the  forefinger  inside  the  vagina  and  the  thumb  on  the  external 
perineum,  the  perineal  body,  or  junction  of  the  levator  ani  with  the  transvci-sus 
jx'rinei  muscle,  should  first  be  investigat'd.  In  the  iun-u])tured  perineum  this 
body  is  firm,  thick,  and  elastic,  and  hugs  closely  the  anterior  vaginal  wall  sj)  that 
the  introitus  is  a  horizontal  slit.  There  is  always  after  childbirth  a  certain 
amount  of  .separation  of  the  mu.scles  in  the  median  line.  In  severe  lacerations 
the  muscles  retract  widely  and  can  be  felt  as  indefinite  masses  of  ti.'isue  lying 
(■lost'  tn  the  jnibic  bones.  It  may  happen  that  the  external  skin  is  lacerated  very 
little  (>!•  not  at  all  by  a  labor  which  nevertheless  causes  considerable  separation 
of  these  nuiscles;  or,  if  an  external  laceration  did  occur,  it  may  have  been  only 
superficially  repaired  at  the  time  of  labor.  In  these  cases  a  thin  septum  exists 
between  the  vaginal  introitus  and  the  sphincter,  and  this  septum,  though  of 
good  api:)earance  externally,  has  no  supporting  power  whatever. 

Having  determined  the  condition  of  the  median  perineal  body,  the  surgeon 
should  explore,  with  the  forefinger  and  thumb  in  the  same  position  as  before,  the 
levator  ani  muscles  up  to  their  pubic  attachments  on  each  side.  If  these  mus- 
cles are  unruptured  their  edges  can  be  felt  firm  and  roundeil,  while  the  inside 
of  the  vaginal  canal,  when  ])re.ssed  upon,  feels  smooth  and  unbroken.  If  the 
anterior  and  middle  fibres  of  the  levatoi-s  are  ruptured,  well-mark(>d  deep  sulci 
can  be  felt  extending  in  diverging  directions,  from  the  centre  of  the  introitus  to 
the  points  of  attachment  of  the  levators  to  the  pubic  liones.  If  the  rupture  has 
occun-ed  on  only  one  side,  only  one  sulcus  will  be  felt.  The  muscles  feel  flabby 
and  loose,  or.  in  severe  cases,  they  may  not  be  palpable.  .\s  a  final  test  of  the 
amount  of  laceration,  the  two  forefingei-s  should  be  hooked  into  the  introitus  and 
pulled  sharph'  downward  and  outward.  The  patient  is  requested  at  the  same 
time  to  press  down  as  in  the  act  of  defecation.  In  severe  cases  of  laceration  or 
relaxation  the  i-cctuni  will  roll  ])n)niinently  into  \-ie\v. 

In  determining  the  advisaliility  of  operation  it  should  be  borne  in  mind  that 
a  separation  in  the  median  line  may  exist  externally  without  laceration  of  the 
levatoi-s  internally.  Such  a  condition  does  not  ordinarily  threaten  much  the 
future  integrity  and  usefulness  of  the  pelvic  floor.  If,  however,  the  levatoi-s  are 
impaired  internally  to  any  marked  extent,  operation  is  indicated. 

Openilirc  Technique. — Instruments. — The  special  instruments  needed  are: 
a  pair  of  bullet  forceps,  several  shari>-i)ointed  anil  long-handled  tenacula,  a 
pair  of  mouse-tooth  forceps,  and  right  and  left  Emmet's  scissoi-s. 

Suture  Material. — Chromicized  catgut,  number  \.  is  the  best  suture  for  the 
internal  vaginal  stitches,  ami  silkworm  gut  for  the  external  ones. 

Steps  of  the  Emmet  Operation  for  Lacerated  Perineum. — The  labia  minora 
having  been  retracted  by  the  a.-;sistants,  there  is  fiist  selected,  on  the  posterior 
wall  111'  the  \agina.  a  |Miiiit  which,  when  gras])e(i  by  a  pair  of  bullet  forceps  and 
aiiproximated  to  the  anterior  wall,  reaches  the  junction  of  the  anterior  and 
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nikldlc  thirds  of  tlic  urethra.  When  ihis  |Kiiiit  of  tlu'  posterior  wall  is  drawn  up 
to  the  anterior  wall,  cnoufiii  ti'ii.siou  should  he  placed  on  the  posterior  wall  to  re- 
duce the  rectocele,  care  being  taken  not  to  draw  it  so  tightly  as  to  pull  forward  the 
cervix  and  thus  retroveit  the  uterus.  After  this  point  on  the  posterior  wall  has 
l)een  chosen,  a  tenaculum  should  be  jilacod  just  beneath  and  just  inside  the  open- 
ing of  Bartholin's  gland  on  the  left  side.  The  tenaculum  should  then  be  drawn 
sharjily  outward,  and  at  the  same  time  i\\v  bullet  force})s  attached  to  the  pos- 
terior wall  shoulil  be  drawn  strongly  in  the  oppo.site  direction,  as  shown  in 

Fig.  436.  By  this  procedure  theic  is  ex- 
posed a  triangular  area  which  has,  for  its 
three  angles,  the  following  points:  the 
]ioint  on  the  posterior  wall,  the  point 
just  below  Bartholin's  gland,  and  the 
point  of  the  attachment  of  the  vagina  to 
the  pubic  arch.  This  last  point,  which 
is  the  apex  of  the  triangle,  is  not  always 
at  first  a])parent,  but  should  be  searched 
for  by  ]>icking  up  the  vaginal  wall  with 
a  pair  of  mouse-tooth  forceps.  This 
point  \aries  in  its  ])osition  considerably, 
according  to  the  amoimt  of  laceration 
sustained  l)y  the  lexator  ani  nuiscles. 
When  the  ])oint  has  been  selected,  it 
sliould  be  caught  l)y  a  tenaculum  and 
held  by  the  assistant.  AMth  the  three 
angles  of  the  lateral  triangle  thus  held, 
the  edges  are  brought  into  definite  ])roiii- 
inencc  and  the  denudation  should  be  lie- 
gun  along  these  edges  with  a  pair  of  Em- 
met's scissors.  By  keeping  the  tenacula 
at  the  angles  of  the  triangle, — in  other 
words,  by  keeping  the  landmarks  con- 
stantly in  view, — the  surgeon  will  experi- 
ence no  difficult}'  in  carrying  on  the  work 
of  denudation  very  rapidly.  This  meth- 
od of  denudation  is  more  rapid  and  more 
accmvate  than  that  of  first  outlining  the 
triangle  with  a  sharp  scalpel,  which  is  the 
plan  recommended  in  many  of  the  text-books.  After  the  triangular  area  on  the 
left  has  been  denuded,  a  similar  area  on  the  right  side  should  be  denuded.  These 
two  lateral  triangles  arc  not  always  perfectly  symmetrical,  on  account  of  the  dif- 
ference in  the  amoimt  of  lateral  tear  which  often  takes  place  on  the  two  sides. 
When  the  lateral  areas  arc  denuded,  the  bullet  force]  )s  in  the  posterior  wall  is 
drawn  strongly  upward  in  a  perpendicular  direction,  while  the  tenacula  at  the 
sides  of  the  two  Bartholin's  glands  are  drawn  sharjily  outward,  as  shown  in  Fig. 


Fio.  436. — Preliminary  Steps  in  the  Operation 
for  the  Cure  of  a  Lacerated  Perineum.  Tenacula 
are  inserted  just  below  and  internal  to  the 
openings  of  Bartholin's  glands  and  <lrawn  aj>art 
to  expose  the  field  of  denudation.  There  is 
then  .selected,  on  tiie  posterior  wall  of  the  vagina, 
a  point  which,  when  approximated  to  the  an- 
terior wall,  will  be  in  relation  with  the  junction 
of  the  middle  and  anterior  thirds  of  the  urethra. 
This  point  represents  the  end  of  the  central 
tongue  left  by  the  denudation  of  the  later.d 
sulci  bv  Emmet's  method. 
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436.  This  fxjjoscs  a  new  triangle,  winch  inchidcs  the  so-called  external  perineum. 
This  area  is  now  denuded,  great  care  being  taken  to  make  the  line  between  the  two 
openings  of  Bartholin's  glands  smooth  and  even.  This  line  very  rarely  cxteiid.s 
as  far  out  as  the  skin,  but  in  ordinary  cases  it  should  be  kej^t  well  within  the  ten- 
der modified  membrane  which  covers  the  entrance  to  the  vagina.  The  demi- 
dation  of  this  external  jioi'tion  of  the  perineum  is  of  far  greater  imjjortance  than 
is  often  realized,  because  the  accurate  approximation  and  the  future  smooth 
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Fig.  437. — Second  Stage  of  the  Operation  for  the  Cure  of  a  Lacerated  Perineum.  The  dran-ing 
.sliows  tlie  entire  internal  and  external  perineum  denuded  by  Emmet's  method.  The  first  stitch,  be- 
giiHiing  at  the  internal  lateral  angle  of  the  denudetl  area,  is  carrieil  well  out  toward  the  external  peri- 
neum, and  returns  again  to  the  angle  of  the  denuded  part.  The  last  stitch  is  shown  curving  around 
toward  the  median  line  of  the  rectocele,  so  that  when  drawn  taut  it  will  gather  in  as  much  as  possible 
of  the  slack  tissue  contained  in  the  rectocele. 

Fig.  438. — Third  Stage  of  tlie  Operation  for  the  Cure  of  a  Lacerated  Perineum.  The  internal 
lateral  angles  of  the  denuded  area  have  been  sutured  and  the  knots  tied.  The  drawing  shows  the 
writer's  method  of  placing  three  crown  sutures  instead  of  one.  as  is  usually  employetl.  The  ends  of 
the  separated  transversus  perinei  muscles  (7",  A)  are  shown,  and  so  also  is  the  niethod  of  |)lacing 
.sutures  so  as  to  approximate  them.  It  is  to  be  observed  in  the  drawing  that  the  posterior  wall  of  the 
vagina,  after  the  lateral  sutures  have  been  tied,  will  ajiproximate  the  anterior  wall. 


union  of  the  edges  are  very  nec(>ssary  for  the  eventual  comfurt  and  well-being 
of  the  patient,  as  will  be  shown  later. 

The  denudation  of  the  external  and  two  lateral  triangli-s  having  now  been 
compk>ted,  the  important  stage  of  in.serting  the  internal  lateral  sutures  is  reached 
and  it  is  upon  the  correct  placing  of  these  sutures  that  the  Hnal  success  of  the 
operation  largely  depends.  Beginning  on  the  left  side,  the  surgeon  exposes  the 
lateral  triangle  in  the  manner  shown  in  Fig.  A:]7.    The  suture,  consisting  of  nvHnl)er 


(;U2  AMERICAN   rRACTICE  OF  SURGERY. 

1  clironncizcd  catfiut  in  a  full-curved  needle,  is  started  at  theinternal  angle  of  the 
denudeil  area.  It  is  carried  buidiy  into  llie  tissues,  directly  downward  and  out- 
ward tdward  the  vaginal  outlet,  as  far  as  the  external  perineum.  It  is  then 
brought  out  in  the  suleus  of  the  denuded  area,  and  carried  directly  back  again  to- 
ward the  internal  angle,  superficially  through  the  tissues  of  the  rectocele,  and  is 
brought  out  through  the  nnicous  membrane  of  the  vagina  at  a  point  opposite 
to  that  at  which  it  start etl.  The  suture  thus  takes  a  ^'-.shaped  coui-se,  as  is  shown 
in  Fig.  437.  Two  or  three  other  sutures  are  then  [placed  in  the  lateral  denuded 
ai-ea  in  exactly  the  same  wa)^  as  is  shown  in  the  figure.  In  case  of  a  large  bulging 
rectocele.  the  suture,  while  pa.ssing  tlirough  the  tissues  of  the  rectocele,  should  be 
carried  around  as  much  as  possible  toward  the  median  line,  in  order  that  the 
final  suture  may  be  placed  directly  in  the  median  line  of  the  rectocele.  It  will 
be  seen,  after  these  sutures  are  drawn  tight,  that  the  slack  tissues  of  the  rectocele 
have  been  drawn  completely  up  into  the  vagina,  and  that  the  entire  sagging  peri- 
neum has  also  been  brought  snugly  uj)  and  anchored  to  the  firm  unyielding  sup- 
port given  by  the  attachment  of  the  vagina  to  the  pubic  arch — a  point  which 
corresponds  to  the  apex  of  the  triangular  denuded  area.  On  the  right  side  the 
sutiuTs  are  placed  in  exactly  the  same  way.  None  of  the  sutures  should  be 
tied  until  all  have  been  correctly  placed. 

The  writer  hopes  that,  by  means  of  the  above  description  and  of  the  ac- 
comjjanying  drawings,  he  has  succeeded  in  emphasizing  sufficiently  the  great 
importance  of  the  mechanical  principles  involved  in  the  method  of  placing 
the.se  sutures:  a  point  which,  though  made  clear  by  Emmet  himself  in  his  orig- 
inal description  of  the  operation,  is  fre(|uently  neglected  in  the  more  recent 
descriptions  and  drawings. 

Sutures,  either  interrupted  or  continuous,  which  are  passed  from  side  to  side, 
may  leave  the  perineum  in  exactly  the  same  sagging  condition  in  which  it  was 
before  the  operation.  The  use  of  the  continuous  suture  in  the  lateral  sulci 
canncit  be  too  strongly  condemned.  When  all  the  sutures  have  been  tied  on  both 
sides, the  apjM'arance  of  the  perineum  should  be  that  which  is  depicted  in  Fig.  438. 
It  will  be  .seen,  fii-st,  that  the  rectocele  has  completely  disappeared,  being  drawn 
tightly  u])  into  the  vagina;  .s(>cond,  that  the  posterior  wall  is  api^roximatcd  to, 
and  closely  hugs,  the  anterior  wall,  as  it  does  normally  in  the  unruptured  perineum; 
third,  that  the  separated  bellies  formed  by  the  transversus  perinei  and  levator 
ani  muscles  (T  A,  Fig.  438)  are  brought  together  in  close  ai)proximation; 
foui'th,  that  the  perineal  body,  instead  of  sagging  down  toward  the  anus,  is 
now  full  and  roimd.  and  drawn  up  toward  the  vagina  in  the  position  which  it 
normally  should  oceu|)y. 

Placing  of  the  l-Lxternal  Sutures. — The  essential  part  of  the  operation  has 
already  been  finished  by  the  placing  of  the  internal  stitches.  The  object,  in 
placing  the  external  stitches,  is  merely  to  approximate  the  edges  of  the  re- 
mainder of  the  woiuid.  and  to  draw  into  close  imion  the  bellies  of  the  ti'ansversus 
perinei  made  by  their  imion  with  the  levator  ani  muscles.  This  stage  is,  how- 
ever, one  of  great  imjiortancr-,  because  a  perineum,  though  it  may  restore  per- 
fectly the  lost  supjiort.  may  yet  be  left  externally  in  such  a  ragged  and  irregular 
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coiiilitidii  as  to  ciuisc  continuous  annoyance  ami  distress  to  the  patient,  espe- 
cially in  the  function  of  coition.  It  is  therefoic  important  that  the  operator, 
hearing  in  mind  the  natural  contour  of  the  introitus,  should  exercise  his  greatest 
skill  in  performing  this  part  of  the  operation. 

Before  placing  the  stitches  the  surgeon  should  trim  the  edges  of  the  de- 
nuded area  so  as  to  give  it  a  symmetrical  shajje,  for,  if  this  is  not  done,  it  is  im- 
possible to  make  the  final  wound  perfectly  smooth.  The  practice  of  closing  the 
external  perineum  rapidly  and  at  haphazard,  trusting  to  nature  finally  to  make 
it  smooth,  is  unsurgical  and  will  often  render  the  result  a  failure.  The  method 
of  placing  the  sutures,  described  here,  is  one  which  has  been  adopted  by 
the  writer  becau.se  he  believes  that  by  it  a  smoother,  firmer  introitus  is 
secured  than  by  the  method  usually  recommended.  Three  crown  sutures  are 
fii-st  placed  at  the  top,  as  shown  in  th(^  figure.  These  sutures  pass  from  side  to 
side  and  include  the  small  tongue  which  iirotnulcs  on  the  posterior  wall.  It 
will  be  noticed  that,  at  the  points  corresponding  to  the  openings  of  Bartholin's 
glands,  the  denuded  area  is  given  a  rounded  instead  of  an  angular  contour,  as  is 
usually  done.  In  this  way  the  introitus  is  made  more  fuimel-shaped.  After 
the  three  crown  sutures  have  been  put  in  i)lace,  the  lateral  sutures  are  introduced, 
one  after  the  other,  down  to  the  end  of  the  wound,  being  carried  deeply  into  the 
bodies  of  the  transversus  perinei  and  levator  ani  muscles.  All  the  external  su- 
tures are  then  tied  with  great  care  as  regards  the  approximation  of  the  edges. 
The  best  method  of  leaving  the  sutures  is  to  clam]5  them  in  perforated  shot  close 
to  the  knot.  After  the  operation  is  finished  it  is  always  well  to  dilate  the  .sphinc- 
ter, for  the  purpose  of  facilitating  the  escajie  of  any  gas  tliat  may  accumulate  in 
the  rectum,  and  of  thereby  increasing  the  jiatient's  comfort  in  the  first  hours  of 
convalescence. 

After-Treatment. — The  patient  should  be  placed  in  betl  with  a  roll  under  the 
knees,  and  the  knees  should  hv  kejjt  tied  for  twenty-four  houi-s,  or  longer  if  the 
patient  is  restless.  Douches  of  sterile  water  or  of  corrosive  sublimate  solution 
(1  :  5, 000)  should  be  given  on  the  day  following  the  operation,  and  then 
twice  daily  until  the  external  pei'ineum  stitches  are  removed  (on  the  ninth  or 
tenth  day).  After  this  date  a  daily  douche  should  be  given,  and  this  ])ractice 
shoidd  be  maintained  during  the  remainder  of  th(>  patient's  .stay  in  the  hos- 
pital. Subsequently  the  patient  .should  herself  continue  to  u.se  the  douche  at 
home  as  long  as  there  is  any  vaginal  discharge.  This  vaginal  discharge,  which 
is  probably  caused  by  the  slight  irritation  of  the  catgut  sutures  before  their 
complete  absorjition,  may  possiiily  p(>i-sist  for  a  f<'W  weeks.  If  neglected,  the 
discharge  is  a])t  to  iiecume  irritating  and  to  cause  consideraMc  dela_\'  in  the 
patient's  complete  reco\ery. 

Steps  of  Ilolden's  Operation  fur  Lacerated  I'erineum. — The  ojieration  for 
lacerated  ]ierineiun  devi.sed  by  Holden  is  one  which  is  useful  in  some  cases. 
Among  its  leading  features  may  be  mentioned  the  complete  dissection  of  the 
upper  jjortions  of  the  levator  ani  muscles  and  the  bringing  of  the  two  lateral  liellies 
together  in  the  median  line  as  high  u|)  in  the  vagina  as  |iossil>le.  In  this  way  a 
sort    of  rampart   is  created  which   pusiies  back  the  protruding  rectocele.     The 
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operation,  liowcvcr.  civutcs  an  artificial  relationship  hetwcen  the  levator  ani 
muscles  and  the  rectocele.  and  makes  it  impossible  to  restore  tiie  laci'rated  peri- 
neum to  sucli  a  natural  form  as  can  lie  done  by  Emmet's  method.  The  technique 
of  the  operation  is  as  follows:— A  central  denudation  is  made  on  tin-  jmsterior 
wall  as  hijih  up  toward  the  cervix  as  the  relaxed  condition  of  the  paits  will  jier- 
niit.  The  denudation  can  be  made  by  fii-st  splitting  the  vafiinal  nuicous  mem- 
brane and  then  either  pushing  it  to  one  side  with  a  blunt  instrunu-nt  or  separating 


Fig.  439. — Holdcn'.?  Operation  for  Lacerated  Perineum.  The  bellies  of  the  levator  ani  miuscles 
are  exposed  by  liccp  dissection.  The  sutures  represented  as  tied  are  of  catgut.  The  untied  sutures 
are  of  silkworm  gut  and  pa.ss  deeply  into  tlie  muscles,  so  that,  when  the  sutures  are  tied,  tlie  two 
diverging  muscles  are  drawn  into  contact  in  the  median  line.  The  sutures  are  here  represented  as 
placed  transversely  instead  of  in  the  form  of  a  figurc-of-8,  as  in  Holden's  original  method.  (See 
Kelly's  "Operative  Gyna'cology,"  \'ol.   I.) 

it  from  its  attachments  by  the  use  of  scissors,  until  the  bellies  of  the  levator  ani 
muscles  are  thoroughly  exposed.  The  external  portion  of  the  perineum  is  de- 
nuded in  the  usual  way,  the  denudation,  however,  being  carried  more  deeply. 
The  wound  is  closed  by  catgut  sutures,  the  first  ones  being  placed  at  the  upper 
angle  of  the  denudf-d  area.  The  fii-st  few  stitches  merely  approximate  the  op- 
posite surfaces  of  the  ]io.sterior  vaginal  mucous  membrane.  As  soon  as  a  point 
is  reached  where  the  diverging  fibres  of  the  levator  ani  can  be  drawn  together 
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in  the  middle  line,  siil^wonu-ijut  sutures  should  l;e  used.  They  should  Ix'  pas-sed 
deeply  into  the  muscular  tissue,  so  that,  when  the  sutures  are  tied,  as  broad 
surfaces  as  possible  of  the  two  muscles  may  be  brouj^ht  into  approximation. 

Holden's  method  of  placinj;  the  sutures  is  in  the  form  of  a  figure-of-8:  hi.s 
object  being  to  insure  the  apj^roxiniation  of  broad  surfaces.  The  writer,  how- 
ever, finds  that  deep  transvei-se  sutures  accomplish  the  result  sufficiently  well  and 
are  much  more  easily  placed  and  removed.  Fig.  439  depicts  the  placing  of  the 
sutures  by  the  writer's  method. 

Repair  of  Complete  Laceration  of  the  Perineum  through  the  Sphincter  Ani. 
— In  operating  for  complete  laceration  of  the  ])erineum  thi'ough  tlie  s]iliiiic-ter 
ani,  it  should  be  remembered  that  the  laceration  is  in  every  way  like  an  ordinary 
laceration,  excepting  that  the  median  rent  is  more  extensive  and  includes  a 
rupture  of  the  sphincter  ani  nuiscle,  while  the  laceration  or  stretching  of  the 
lateral  fibres  of  the  levators  is  usually  less.  It  is  therefore  necessary,  in  repair- 
ing the  perineum,  to  carry  out  the  same  ]irinci|)les  that  have  already  been  laid 
down.  The  operation  itself  i)resents  no  special  difficulties,  but  the  exposure  of 
the  rectum  materially  increases  the  danger  of  sepsis,  the  ultimate  effects  of  which 
may  be  to  destroy  the  results  of  a  skilful  operation  or  even  to  imperil  the  life 
of  the  patient.  Extraordinary  precautions  must  therefore  be  observed  in  the 
preliminary  treatment,  in  maintaining  asepsis  at  the  operation,  and  in  conduct- 
ing the  after-treatment  of  the  wound  and  the  regulation  of  the  bowels. 

Diagnosis  and  Indications  for  Operation. — The  diagnosis  of  a  complete  tear 
is  usually  suggested  by  tiie  liislory  of  incnutineiice  of  fieces  following  labor.  The 
usual  appearance  of  the  anus  sho\\s  that  it  has  lost  its  circular  rotundity.  The 
upper  half  is  flattened  out  into  a  horizontal  bridge  of  tissue.  At  each  side  of  the 
orifice  is  a  well-marked  dimple  which  corresponds  to  the  lacerated  end  of  the 
s]jhincter  nuiscle.  The  forefinger  inserted  into  the  anal  ojiening  does  not  encoun- 
ter the  usual  elastic  tension  of  the  sphincter  nuiscle,  and  it  will  be  found  that  the 
transverse  bridge  is  composed  either  of  a  non-elastic  scar  tissue  or  luerely  of  a 
se|)tuiii  of  skin.  Where  the  laceration  has  been  more  severe  the  transvei-sc 
bridge  may  be  entirely  lacking  and  the  rectal  mucous  membrane  exposed.  The 
rectum  may  be  ex])osed  only  for  a  short  distance,  its  distinctive  red  mucous 
membrane  being  slightly  everted,  or  it  may  be  ruptured  as  high  uji  as  close  to  the 
mouth  of  the  cervix. 

In  all  cases  where  facal  incontinence  is  present  the  operation  for  complete 
laceration  .should  be  perfoiined.  It  occasionally  happens  that  the  natural 
repair  following  a  severe  laceration  at  childbirth  causes  a  firm  cicatricial  bridge 
to  form  between  the  ruptured  ends  of  the  sphincter  nuiscle,  and  in  conse(iuence 
fa>cal  continence  is  maintained.  If  the  function  of  the  sphincter  is  gooil  it  is  not 
necessary  to  operate  on  the  si^hincter  muscle  and  thus  suliject  the  patient  to  the 
unusual  risk  which  operations  for  com]ilet(>  laceration  entail. 

Preliminary  Treatment. — For  four  or  five  da>-s  before  the  operation  (he  pa- 
tient should  receive  at  night  some  cathartic  which  will  surely  produce  one  or 
more  movements  on  the  following  day.  She  shouhi  be  fed  on  a  light  nourisii- 
ing  diet  without  milk.     Two  days  before  th(>  operation  calomel  should  be  given 
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ill  divided  doses.  On  tlie  iiiDrninj;  JH'foiv.  on  tiie  afternoon  l)efore,  and  on  tlie 
morning  of  tlic  operatiun,  hifjh  eiieiuas  should  Ix'  given,  tlie  last  one  to  l)e  fol- 
owed  hy  a  cleansing  rectal  douche  until  the  water  runs  clear. 

Tlic  |ir(i)aratioii  of  the  vagina  should  he  carried  out  as  described  on  page  ")80. 
\\"lu'n  the  patient  is  under  the  influence  of  the  anu'sthetic  and  just  before  the 
operation  begins,  the  vagina  and  the  external  parts  should  again  receive  a  scrul> 

bing.  and  in  addition  the  rectum  should 
be  scrubbed  with  green  soap  by  means 
of  a  small  gauze  sponge  attached  to  a 
s]ionge-holder.  A  strip  of  gauze  should 
then  !)('  packed  into  the  rectum  by 
means  of  a  Davenport  tampon-extrac- 
tor, and  it  should  be  removed  when  the 
operation  is  finished. 

Stej)f<  of  the  Operalion. — The  opera- 
tion for  com])lete  tear  of  the  perineum 
is  performed  in  the  same  way  as  that 
for  an  ordinary  laceration,  excepting 
that  the  dissection  of  the  skin  from  the 
underlying  parts  is  extended  for  some 
distance  ujion  the  buttocks  and  also 
close  up  to  the  sitles  of  the  sphincter 
ani,  so  as  to  exjwse  the  ruptured  ends  ot 
this  muscle.  Within  the  vagina  the  lat- 
eral triangles  of  the  perineum  should  be 
denuded  and  the  lateral  sutures  placed 
in  the  manner  described  above.  The  ex- 
ternal tlenudation  should  be  carried  out 
in  the  following  manner: — As  a  first 
step,  the  area  to  be  denuded  is  mapped 
out  with  a  sharp  scalpel.  'J'o  accomplish 
this,  a  shallow  incision  is  carried  di- 
rectly down  from  the  opening  of  Bar- 
tholin's gland  to  one  side  of  the  anus 
and  just  above  the  small  dimple  which 
always  indicates  the  end  of  the  ru]jtured 
muscle.  A  second  incision  is  then  carried  directly  across  to  the  opposite  side. 
This  incision  passes  just  above  the  dimjile  that  shows  the  other  end  of  the 
I'uirtured  muscle,  and  is  then  earned  from  this  point  to  the  opening  of  the  other 
Bartholin's  gland.  When  the  area  thus  outlined  has  been  denuded  it  presents 
the  ai)pearance  shown  in  Fig.  440. 

The  suture  material  used  in  closing  the  external  perineum  may  be  silkworm 
gut  or  silver  wire,  preferably  silkwomi  gut.  Crown  sutures  are  placed  as 
in  the  ordinary  operation.  The  sutures  are  then  carried  through  the  lateral 
muscles  down  to  the  rent  in  the  mucous  inenilirane  of  the  rectum,  as  shown  in 


Fig.  440. — Complete  Laceration  throiif:li  thr- 
Sphincter  .\ni.  Tlie  drawing  .sho%vs  the  internal 
portion  of  the  perineal  operation  finished,  with 
suture.**  tied.  The  external  perineum  is  denuded 
down  to  the  anus  and  the  ruptured  ends  of  the 
sphincter  ani  are  exposed.  T,  T,  tenacula  in- 
serted into  the  ruptured  ends  of  the  sphincter, 
Sy  S.  The  method  of  placing  the  external  su- 
tures is  .shown.  Sutures  marked  5,  6,  7.  S. 
pass  deeply  through  the  sphincter  muscles  and 
just  escape  the  mucous  membr.ane  of  tlie  rec- 
tum in  passing  across. 
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Mfi.  440.  'I'lic  nipturi'd  riiils  (if  tlif  spliiiictfr  muscles  should  he  partially  dis- 
sected out,  then  j^rasped  and  brought  into  ])rominence  by  meaii.s  of  a  tenaculum. 
The  lower  sutures  should  lie  carried  dee|)l}-  into  the  ends  of  the  muscle  in  such  a 
way  that,  when  tied,  the  muscle  ends  will  be  brought  into  perfect  approximation. 
The  sutures  should  then  be  tied  or  twisted 
with  great  care,  and  tlie  packing  in  the 
rectum  removed. 

.\nothcr  type  of  operation  (Fig.  441) 
for  tile  rei'aii-  of  the  comjilete  laceration 
of  tlie  iierineuni  was  fii^st  introduced  by 
Dr.  J.  ("olliiis  Warren  in  1S7S,  and  later 
developed  by  Dr.  llowanl  A.  Kelly.  I'.y 
this  method,  which  is  called  the  apron 
method,  the  tissue  which  lies  between 
the  vagina  and  anus,  and  which  is  cut 
away  in  the  oiieration  first  described,  is 
dissected  off  and  turned  down  over  the 
anus,  the  thin  .septum  above  the  anu.s  being 
used  as  a  hinge.  In  this  way  the  i-ectum 
and  anus  are  shut  off  from  the  operative 
Held.  \Mien  tliis  has  been  done  the  ends 
of  tlie  sphincter  muscle  ai'e  dissei-ted  out 
and  joinetl  together  by  buried  catgut  su- 
tUl'cs.  The  wound  can  then  be  close<!  by 
silkworm-gut  ol'wire  sutu|-es.  the  edges  of 
the  ajiron  being  brought  together  and  su- 
tured with  silk  or  fine  catgut,  so  as  to 
turn  it  into  a  tab  which  [jrojects  somewhat 
over  the  anal  orifice. 

This  operation  is  an  excellent  one.  but 
presents  no  great  advantages  nwv  the 
operation  first  described. 

In  adopting  any  method  for  the  repair 
of  a  comi)lete  tear  the  surgeon  should 
remember  that  sutures  are  always  to  be 
tied  on  the  outside  and  never  within  the 
rectal  or  anal  cavity.  Sutures  should 
always  be  placed  in  such  a  way  that  they 
will  not  l)e  expo.-^ed  to  the  rectal  surface. 

After-Treatment. — The  classical  treatment  for  cases  of  complete  tear,  and  one 
which  is  recommended  by  most  of  the  best  authorities,  is  to  keep  the  jiatient's 
bowels  closed  for  nine  days  after  the  operatifm,  only  a  light  li(iuid  diet  without 
milk  being  given,  and  tincture  of  opium  tt;  iij.  being  administered  three  times 
daily.  Stitches  are  removed  on  the  ninth  day.  and  the  bowels  are  moved 
on  the  following  dav.     Then,  for  one  week,  a  cathartic  is  given  each  night,  while 


1- u;.  441. — .\pron  Method  for  Complete 
'tt'iir  nf  the  Perineum.  The  sketch  repn'seiits 
the  eom]>leteiKiemuiiition  of  the  lateral  .sulci 
and  the  external  perineum.  Tlie  **apron" 
is  tlie  external  portion  of  tlie  jierineum  ilis- 
sected  off  and  turned  tlown  over  the  .inns. 
Tlie  euiis  of  the  lacerated  sphincter  an'  shown 
hrought  together  ami  tied  by  catgut  sutures 
which  will  l>e  buried  when  the  siilea  of  the 
\\oun*l  have  been  closed.  The  '*apren"  is 
completed  by  ap]iroximating  its  si<les  and 
then  sewing  the  eilges  together.  .\ny  ex- 
cess, which  might  lead  to  sloughing,  may 
be  trimmed  awav. 
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an  fiiema  of  sweet  oil  (  ;  iv.)  is  injected  into  tlie  reetuni  in  order  to  lubricate  the 
dejection  which  is  expected  the  following  morning.  Another  plan  is  to  move 
the  bowels  by  means  of  castor  oil  on  the  third  day  after  the  operation.  Immedi- 
ately after  the  dejection  which  occui-sa.s  a  result  of  this  cathartic,  the  rectum  may 
be  carefully  irrigated  through  a  small  tube  not  larger  than  a  female  catheter. 
A  return-wash  female  catheter  is  a  good  instrument  to  use.  This  catheter  should 
be  passed  through  the  sphincter  only  by  an  e.xperionced  pci-son.  Where  expert 
care  is  not  available,  it  is  better  to  omit  the  rectal  irrigation  altogether.  'J'iie 
castor  oil  cathai-sis  each  night  ma}'  be  continued  for  ten  or  twelve  days,  to  be  suc- 
ceeded by  a  less  drastic  purgative.  During  this  period  the  j^atient  should  be 
kept  on  an  ordinary  nourishing  diet,  moderate  in  amount,  and  without  milk. 
The  writer  prefers  tlic  method  of  keeping  the  bowels  closed  for  at  least  nine 
days. 

Operations  for  the  Cure  of  Cystocele. — Cystocele,  as  its  name  implies,  de- 
notes a  [jrotrusion  of  the  bladder  into  the  vaginal  opening,  and  is  usually  pro- 
duced by  the  vaginal  relaxation  which  results  from  a  severe  laceration.  The 
most  important  etiological  factor  in  the  production  of  cystocele  is  the  deeply 
lacerated  and  relaxed  perineum,  although  in  rare  instances  it  is  possible  for  cj's- 
toccle  to  occiu'  in  nulliparous  women  of  generally  relaxed  muscular  tone. 

The  operative  treatment  of  cystocele  depends  on  the  extent  of  damage  that 
has  been  done  to  the  natural  supports  of  the  ^-agina  and  pelvic  organs,  and  it  is 
therefore  convenient  to  classify  the  lesions  into  two  types,  namch':  Simple 
Cj'stocele,  and  Cystocele  with  Prolapse. 

Simple  Cystocele  denotes  that  there  is  a  weakening  and  ])rotrusion  of  the  an- 
terior vaginal  wall,  but  that  the  lateral  attachments  of  the  vagina  to  the  pubic 
arch  have  maintained  wholly  or  in  jiart  their  normal  integrity. 

Cystocele  with  Prolap.se  denotes  that  the  lateral  attachments  of  the  vagina 
to  the  pubic  arch  have  given  way,  and,  as  an  inevitable  consequence,  there  is  in 
conjunction  with  the  cystocele  a  greater  or  less  amount  of  prolapse  of  the  uterus. 

Cases  of  simple  cystocele  may  be  cured  permanently  by  a  plastic  operation  on 
the  anterior  wall  of  the  vagina  which  takes  advantage  of  the  lateral  pubic  at- 
tachments. Cystfxcle  with  i)rolapse,  on  the  other  hand,  can  rarely  be  jiernia- 
nently  cured  by  such  an  operation  alone.  Treatment  of  this  condition  will  be 
discussed  under  the  heading  of  Prolapse. 

Indications  for  Operation. — The  symi)toms  of  simple  cystocele  consist  usually 
of  di.sturbances  of  micturition,  such  as  pain,  frequency,  and  inability  comi)letely 
to  empty  the  bladder.  The  patient  usually  is  conscious  of  the  protrusion  and 
in  most  instances  considci-s  it  a  falling  of  the  womb.  Cystocele  should  always  be 
treated  by  operation  if  the  consent  of  th(>  i)atient  can  be  gained,  ami  if  her  physical 
condition  wai'rants  the  operation.  Palliative  measures,  such  as  the  use  of  pes- 
saries, efTect  a  cure  only  in  rare  instances,  though  they  may  frequently  give  tem- 
poraiy  relief.  As  a  rule,  a  pe-ssary  which  is  effective  in  redvicing  a  cystocele 
tends  also  still  further  to  relax  the  vagina. 

Operation  for  Simple  CyMocele. — The  most  im])ortan1  thing  i?i  an  ojieration 
for  the  relief  of  a  simple  cystocele  is  to  reduce  the  too  redundant  vaginal  tissue 
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to  such  an  extent  as  shall  restore  the  anterinr  \afiinal  wall  to  its  normal  contour, 
and  shall  restore  it  in  such  a  waj*  as  to  create  a  wall  of  tissue  firm  enouf;h  to  resist 
the  encroaching  pressure  of  the  bladder.  The  tissue  of  the  anterior  vaginal  wall 
thus  re.-<tored  does  not  of  itself  pos.<ess  sufficient  power  permanently  to  with.stand 
the  abdominal  pressure  of  the  bladder  and  overlying  organs,  and  mu.st  in  all  cases 
be  reinforced  by  a  careful  repair  of  the  perineum,  which  will  result  in  a  thick  and 
firm  perineal  body,  that  hugs  closelj'  the  anterior  vaginal  wall.  If  these  two 
operations  are  properly  performed  and  if  primarj-  union  of  the  wounds  follows, 
the  surgical  treatment  of  simple  cys- 
tocele  should  practically  always  result 
in  permanent  success. 

Numerous  and  ingenious  ojjera- 
tions  have  been  devised  for  correct- 
ing the  lesion.  The  operation  here 
described  is  one  employed  by  the 
writer;  it  combines  and  modifies 
principles  which  have  been  used  in 
several  other  operations.  The  ad- 
vantage claimed  for  this  operation  is, 
that  it  is  possible  by  it  to  reduce  the 
slack  tissue  in  every  direction,  so  that 
the  final  appearance  of  the  anterior 
vaginal  wall  is  entirely  normal  and 
com];)letely  free  from  troublesome 
protrusions,  which  ma\'  act  as  start- 
ing-points for  a  new  hernia,  or  as 
wedges  which  may  eventually  stretch 
the  freshly  repaired  perineum. 

The  steps  of  the  operation  are  as 
follows: — Two  points  are  selected  on 
each  side  of  the  cystocele,  about 
one-half  inch  from  the  lateral  creases. 
These  points,  when  drawn  together 
—A  to  B,  and  C  to  D  (Fig.  442)— 
sufficiently  reduce  the  cystocele  and 
at  the  same  time  do  not  exert  undue 
tension  on  the  lateral  flaps.  \\'ith 
these  four  points  as  cornel's,  a  rectangular  area  is  then  denuded.  A  point 
is  next  .selected  on  the  urethral  tab  E,  which,  when  drawn  down  to  the  ap|)roxi- 
mated  jjoints  A  and  B,  completely  reduces  the  urethrocele.  The  area  included 
between  points  .4,  B,  E,  F,  and  G,  is  denuded.  F  and  6'  represent  two  deejily  set 
dimples,  which  are  always  ])resent  nearly  on  a  level  with  the  meatus.  The  de- 
nudation of  the  angles  H  antl  /  (two  points  at  the  sides  of  the  cervixl  is  made  in 
order  to  take  out  the  slack  caused  by  the  aiJjiroximation  of  C  and  D.  It  is  not 
always  necessary  to  tlenude  these  angles,  and  in  such  cases  the  denudation  may 
VOL.  VI. — 39 


Fig.  442. — Diagram  to  Illustrate  Gravps'.^*  Opera- 
tion for  the  Relief  of  Cystocele.  (The  eNplanatioii 
is  Riven  in  the  text.) 


(ilO 


AMERICAN    rUACTIC'I':  OF  yiRCiERY. 


'he  carried  (lown  to  a  pdint  and  tlic  sides  l)r()U^ht  tdfielher  as  in  liie  ova!  opera- 
t i(in.  Tliis  is  shown  in  Fig.  442  i)y  the  clotted  lines  at  the  aufjle  A'.  This  t'onn  of 
clcnudationis  sometimes  an  important  procedure,  for  it  assists  in  carrvini;  hack- 
ward  a  cervix  wiiich  has  a  tendency  to  prolajise. 

r!r(>at  care  siiould  l)e  exercised  in  makin;i  the  outlines  of  the  denuilcd  area 
svnuuetrical,  so  as  to  fjain  i)erl'ect  ai)i)roximation  of  the  edjj,cs;   foi-  it  is  \>y  ivason 

of  the   perfect    manner    in    whicli    the 
edges  of  the  wound  are  ajiproximated 


that  sepsis    is    avoided   and   union   l)y 
first  intention  secured. 

Fig.  44:]    shows    the   cystocele  after 

being  denuded.      4'iie  metiiod  of  jjlacing 

the  important  crown  stitch  is  also  shown. 

Fig.  444  shows  the  method  of  ])lacing 

the  other  sutures. 

Fig.  445  gives  the  ajipearance  of  tiio 
wound  when  the  sutures  have  been  tied. 
The  anterior  wall  should,  when  the 
operation  is  finished,  he  coiicaxe. 
^\'he|•e  there  is  considerable  |)rotrusion 
of  the  liladder  in  the  ujiper  |)ortion 
of  the  vagina,  such  as  obtains  in  cases 
of  prolapse  with  loss  of  attachment 
of  the  vagina  to  the  pubic  bones,  the 
denudation  of  the  ui)per  angles  may  be 
carried  well  around  the  cervix  toward 
the  posterior  wall.  This  is  shown  by 
the  outline  of  the  denuded  surface  in 
Fig.  444. 

After-Treat nient. — The  most  import- 
ant thing  to  care  for,  in  the  convalescence 
of  patients  wlio  have  been  operated  on 
for  cystocele,  is  the  prevention  of  the 
tension  which  the  bladder,  when  filled  with  urine,  exerts  upon  the  stitches.  It  is 
therefore  a  good  lule,  and  one  which  should  be  rigidly  followed,  to  eatheterize 
the  jmtient  every  four  hours  for  the  first  twenty-four  hours,  every  six  houre 
for  the  second  twenty-four  hours,  and  every  eight  hours  for  the  third  twenty- 
four  hours.  Catheterization  should  be  kept  up  until  the  i)atient  is  able  to  void 
her  own  urine,  which  she  .should  be  encouraged  to  do  in  order  to  avoid  the 
possibility  of  cystitis  which  is  liable  to  follow  ])rolonged  catheterization. 

Daily  douches  of  sterile  water,  or  of  1  :  5,000  corrosive  sublimate  solution, 
should  l)e  administered.     The  use  of  corrosive  sublimate  most  surely  prevents 
the  occurrence  of  sepsis,  but  it  is  necessary  to  exercise  great  care  in  giving  cor-, 
rosive  douches  after  operations  for  cystocele,   because  the  meatus  is  drawn 
somewhat  into  the  vagina,  and  an  inex|)erienced  mu'se  is  liable  to  introduce 


Fig.  443.  —  Graves's  Operation  for  the  Relief 
of  Cy.stoccle.  Tlie  drawing  shows  tiie  motliod 
of  denudation  and  ai.so  the  manner  in  whieh  tlie 
upper  stitch  should  be  placetl  in  order  to  secure 
gootl  appro.ximation  of  the  angles. 
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some  i)f  the  solution  iiitn  thr  urcllua.     Siicli  an  accident  u.-ually  causes  a  jiainful 
urethritis  or  eystitis. 

To  secure  the  Ix'st  results  after  a  eystocele  operatiim  it  is  advisable  to  keep 
the  patient  in  bed  for  three  weeks,  exceptinf^  where  old  aj^e  makes  a  protractCHi 
stay  in  bed  const  it  utionally  danjierous.  When  the  i)atient  befiins  to  sit  up  she 
slioiiid  be  |ilacc(|  at  once  in  a  hard-ljotlonied  cliair.  Sitting  u]j  in  bed  or  on 
soft  cushions  allows  the  abdom- 
inal oi'^ans  to  press  the  repaiivd 
eystocele  against  a  yielding  sur- 
face and  may  in  some  instances 
be  injurious  to  the  final  success 
of  the  operation. 

Operations  for  the  Relief  of 
Prolapse  of  the  Uterus.  The 
term  prolapse  will  Ije  applied,  in 
this  section,  to  the  condition  in 
which  tliere  is  a  descent  of  the 
uterus  in  the  axis  of  the  \-aniiui. 
This  condition  may  exist  in  many 
different  grades,  from  a  partial  or 
slight,  descent  of  the  uterus  from 
its  normal  horizontal  plane,  to  one 
where  the  uterus  completely  pro- 
trudes from  the  vaginal  outlet. 
The  prolapse  may  in  the  same 
patient  have  different  grades, 
depending  on  whether  she  is  i'i<:.444.  i)i:if;rai.isi 
standing  or  lying  down,  or  often- 
times on  her  general  bodily  health  as  i-egards  the  presence  or  absence  of  physical 
exhaustion  or  relaxation.  In  extreme  cases  of  complete  prolajise  the  i>rotrusion 
of  the  uterus  may  be  permanent. 

Diagnosis. — The  diagnosis  of  prolapse  is  of  special  im])ortance  in  all  o|h  ra- 
tions for  relaxation  of  the  vaginal  outlet,  as  in  such  cases  a  plastic  ojx'ration  will 
!)(•  eventually  unsuccessful  if  the  prolapse  of  the  uterus  is  not  repaired.  The 
diagnosis  should  be  made,  first,  with  the  patient  lying  on  her  back.  With  the  ex- 
amining finger  in  the  vagina,  and  touching  the  cervix,  the  surgeon  nvpiires  the 
patient  to  press  her  pelvic  organs  tlown  as  in  the  manner  of  defecation.  Slight 
grades  of  prolapse  of  the  uterus  can  thus  be  easily  detected.  inde])endently  of 
the  descent  of  the  bladder  or  rectum.  .\  digital  examination,  for  the  piu-pose  of 
determining  more  accurately  the  (>xtent  of  the  prolapse,  should  also  be  made 
with  the  patient  standing  and  with  her  legs  slightly  separated. 

Ktinlofiy. — Prolai^se  is  nearly  always  the  result  of  chililbirth  and  occurs  most 
commonly  in  multipara^  of  middle  age.  ( )ne  severe  labor  may,  howev(>r.  proihico 
a  marked  degree  of  jirolapse.  and  such  cases  are  occasionally  seen  in  young 
women.     T^arelv.   prolai)se  of  the  uterus  may  occur  in  nulliparous  or  unmarried 
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woiucn.  This  is  moic  apt  to  lie  the  case  in  wonicn  who  liavc  natural!}'  a  weak 
pt-lvic  floor,  t'spcciaily  if  they  arc  sulijcctcd  to  heavy  manual  laiior.  The  rar(> 
condition  of  congenital  hypertrophy  ami  elongation  of  the  cervix  results  event- 
ually in  prolapse,  which  may  bo  severe. 

PatfiDliiijical  Anitlomi/. — It  i.s  not  within  the  province  of  this  article  to  go  into 
a  full  ilisrussioii  of  the  pathological  anatomy  of  prolap.se  of  the  uterus,  as  this  in- 
volves the  quistion  of  the  mo.st  important  supports  of  the  uterus,  a  matter  which 
is  still  a  subject  of  debate  among  the  best  authorities.  It  is  sufficient  for  oiu- 
purjioses  to  .say  that  jirolapse  depends  for  its  existence  on  a  general  giving  way  of 

the  uterine  su|)ports,  most  important 
among  which  are  the  utero-sacral  and 
utoro-vesical  ligaments,  and  the  attach- 
ment of  the  vagina  to  the  rami  of  the 
pulx's.  The  integrit}'  of  this  attach- 
ment of  the  vagina  to  the  pubes  is 
always  impaired  proportionately  to  the 
amount  of  prolapse,  and  can  always  be 
used  as  a  safe  guide  to  the  nature  and 
amount  of  repair  which  must  l)e  done 
for  the  cure  of  prolapse. 

In  almo.So  all  cases  of  descent  of  the 
uterus  thei'c  is  also  a  descent  of  the  an- 
terior vaginal  wall  and  some  portion  of 
the  i)ladder  or  urethra.  This  is  ac- 
counted for  by  the  fact  that  there  is  a 
thick  solid  body  of  connective  tissue 
existing  between  the  upper  part  of  the 
vagina  and  the  bladder,  ^^'hen,  there- 
fore, the  uterus  and  vagina  descend,  the 
bladder  is  inevitably  drawn  down  and  a 
cystocele  results.  In  many  cases  there 
is  also  present  a  rectocele,  which  is 
probably  independent  of  the  descent  of 
the  uterus.  The  connection  of  the  uterus  and  upper  part  of  the  vagina  with 
the  rectum  is  one  only  of  loose  areolar  tissue,  and  a  descent  of  the  uterus  does 
not  neces-sarily  drag  with  it  the  wall  of  the  rectvuii. 

It  is  important  to  recognize  the  fact  that  many  cases  of  cj'stocele  and  rectocele 
exist  with  no  i)rolapse  of  the  uterus.  In  cases  of  cystocele  without  prolapse,  the 
lateral  attachments  of  the  vagina  to  the  pubes  are  always  intact,  and  the  cv.s- 
tocele  must  be  regarded  as  a  simple  cystocele  or  hernia  of  the  bladder  into  the 
weakened  anterior  vaginal  wall,  ^^■here  the  lateral  attachments  of  the  vagina 
are  intact  cystocele  can  nearly  ah\ays  be  cured  in  the  manner  described  on 
page  609,  and,  where  cystocele  occui"s  in  connection  with  prolapse,  a  plastic 
ojieration  performcnl  without  in  some  way  supi)oi-ting  the  uterus  will  always  end 
in  either  i)artial  oi'  complete  failure. 


Fig.  445. — Graves's  Operation  for  tlie  Rpriif  <if 
Cystocele.     The  sutures  have  been  tieil. 
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The  uterus,  ill  cases  of  i)r(jlai)se,  is  usually  ivtroverted.  W'liether  tlie  retrover- 
sion precetlcs  or  follows  the  condition  of  |;rolapsi'  is  unimportant  in  its  relation 
to  the  (juostion  of  treatment.  Considerable  defjrees  of  prolap.se  may  occur  with 
the  uterus  in  a  forward  or  even  antefiexed  ])Osition.  The  uteru.s  may  also  \)c 
completely  retroverted  or  rctroflexed.  In  the  f^reat  majority  of  cases,  however, 
the  general  axis  of  the  uterus  corresponds  with  the  axis  of  the  vagina.  Where 
there  are  extreme  relaxation  of  the  uterine  supports  and  an  atrophy  of  the  uterine 
body  the  uterus  may  be  very  mobile,  assuming  diffei'cnt  positions.  Where  the 
prolapse  has  been  of  long  standing  or  is  of  considerable  degree  there  are  usually 
an  hypertrophy  and  an  elongation  (if  the  vaginal  ])ortion  of  the  cer\ix. 
The  hypertrophy  of  the  vaginal  portion  is  due  largely  to  (edema  as  a  result 
of  the  mechanical  obstmction  and  the  impairment  of  the  circulation.  In 
such  cases  the  cervix  is  usually  very  much  elongated  and  attenuated,  and, 
as  has  been  shown,  may  be  as  much  as  fixe  or  six  inches  long.  Great 
congestion  and  hypertroj^hy  of  the  body  of  the  uterus  may  also  exist,  but  more 
frequently,  especially  in  women  past  middle  age,  the  body  of  the  uterus  is  small 
and  atro])hietl. 

Symptoms. — The  symptoms  of  pi-olapse  are  a  sense  of  general  weakness 
and  a  constant  bearing-down  feeling.  The  patient  usually  notices  first  the  de- 
scent of  the  anterior  vaginal  wall,  and  thinks  that  this  is  the  uterus  itself.  There 
is  nearly  always  some  trouble  with  micturition,  consi.sting  of  a  frequency  of  de- 
sire and  a  sen.se  of  not  completing  the  act.  Irritability  of  the  bladder  and  urethra 
is  the  rule,  and  tliis  may  be  found  in  all  grades  from  simple  irritability,  where 
there  is  nothing  but  a  hypera-mia  of  the  bladder  or  urethra,  to  conditions  of  severe 
cystitis.  Defecation  is  frequently  difficult  and  jjainful  andean  be  accomplished 
only  by  holding  liack  the  protruding  ])arts.  Backache  and  general  weariness 
are  present.  \Miercth('  protru.sion  of  the  hladdi  r  oi- uterus  is  constant  so  long 
as  the  patient  remains  on  her  feet,  the  ex]iosed  membrane  becomes  smooth,  dry, 
and  horny,  being  no  longer  bathed  by  the  cervical  secretions.  The  surface  mem- 
brane is  peculiarly  liable  to  painful  ulceration,  which  may  result  in  foul  and  dis- 
tressing discharges,  ^^'omen  frecpiently  endure  this  condition  for  yeai-s  and 
lead  a  ])itiable  existence. 

PuUidtive  Treatment. — In  many  ca.ses,  wliere  jiroper  surgical  treatment  cannot 
be  secured,  or  where  jiatients  refuse  a  surgical  oi)eration,  or  when  old  age  or  con- 
stitutional diseases  like  diabetes,  nephritis,  or  heart  disea.se  make  an  oiieration 
inadvisable,  much  relief  can  he  given  by  the  use  of  tampons  and  pes.saries. 
No  one  form  of  pessary  can  be  jjrescribed  for  these  cases.  A\'here  slight  i)rolapse 
exists  with  moderate  cystocele  Smith's  hartl-rubber  pessary  may  be  used.  AVhere 
the  ]irola])se  is  more  advanced,  or  where  there  is  less  adherence  of  the  vaginal 
wall  to  the  rami  of  the  jiuiies.  it  will  be  t'ound  necessary  to  employ  jx^ssaries 
which  can  take  advantage  of  the  rami  of  the  pubes  to  hokl  them  in  place.  The 
various  ring  forms  of  hard  or  .soft  rubber  may  then  be  tried.  The  .scvcalled  .saddle 
])essary,  jjlaceil  transversely  across  the  vagina  .so  that  the  ends  can  engage  the 
rami  of  the  jnibes,  may  frequently  be  u.sed  to  great  advantage.  Stem  pes- 
saries, which  depend,  for  the  maintenance  of  their  jiosition.  upon  external  strajis 
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or  otluT  :ii)i)ar;itus,  arc  luil  nroniinciKlnl  hy  tlic  writer,  as  they  arc  cs]>ccially 
liable  to  cause  aljrasions  or  ulcerations. 

Surgical  Treatment. — All  cases  of  prolapse,  even  of  the  most  cxlreinc  foriii. 
can  be  cured  by  surgical  treatment.  It  may  be  said  that  an  o])eration  for  i)ro- 
lapse  always  com])rises  two  parts: — First,  the  repair  of  the  rela.xed  vaginal  out- 
let, which  always  includes  perineorrhaphy,  usually  an  anterior  colporrhaphy, 
and,  if  necessary,  a  trachelorrhaphy:  second,  an  operation  to  su])port  the  uterus 
at  its  normal  level  in  tiic  jielvis. 

The  plastic  operations  for  repair  of  the  vaginal  outlet  ha\'e  already  been  de- 
scribed. The  operations  for  restoring  the  uterus  to  its  correct  physiological 
level,  though  not  belonging  strictly  to  the  sphere  of  this  article,  must  nevertheless 
be  alluded  to  in  order  to  complete  the  consideratidii  of  liie  subject  of  pi'olapse. 

It  is  the  belief  of  the  writer  that  the  only  structure  which  affords  a  reliable 
fixation  point  for  the  prolapsed  uterus  and  u])i)er  portions  of  the  vagina  is  the 
anterior  abdominal  wall.  If  use  is  made  of  this  part  of  the  body  as  a  basis  for 
suspension  of  the  pelvic  organs  it  will  be  fovmd  to  furnish  a  firm  elastic  sui)port. 
Such  use  cau.ses  the  patient  no  jjain  and  does  not  interfere  with  the  action  of  other 
organs.  The  oidy  objection  is  that  such  use  may  po.ssibly  prove  a  disturt)ing 
factor  in  subseciuent  ]jregnancics — a  point  which  will  be  discussed  later  on. 
The  o]XM'ations  b}'  which  the  anterior  abdominal  wall  may  be  used  as  a  sui)|)ort 
for  the  ])elvic  organs  in  cases  of  prolaiise  arc  Ncntra!  fixation,  fixation  of  the  utero- 
sacral  ligaments,  vaginapexy,  and  abdominal  colporrhaphy. 

In  cases  of  slight  prolapse,  where  there  is  partial  retroversion  and  wliere  the 
basic  uterine  sup])orts — forexample,  the  utero-sacral  and  utero- vesical  ligaments, 
and  the  |iul)ic  .itlachment  of  the  vagina — are  only  moderately  relaxed,  a  simple 
fixation  may  be  ])erformed.  In  slightly  i^ronounced  cases,  where  there  is  likeli- 
hood of  a  futvM'e  ])regnancy,  the  pi'olapse  may  hv  reduced  by  Mayo's  modifica- 
tion of  Alexander's  operation.  \Miere  the  i:)rolapse  is  more  pronounced  and 
where  it  is  accom])anied  by  any  considerable  degree  of  cystocele,  the  support 
gained  by  the  round  ligaments  is  not  sufficient,  and  .some  operation  must  be 
employed  which  will  not  only  hold  up  the  uterus  l)ut  will  also  supijort  the  vagina. 
It  can  readily  be  seen  by  trial  that  a  fixation  of  tlic  uterus  l)y  its  pcstei'ioi-  wall 
senses  to  draw  up  the  vagina  and  support  it  at  a  higiier  le\-el.  It  will  also  l)e  seen 
that  the  lower  down  the  stitches  are  placed  on  the  posterior  wall  of  the  uterus, 
the  higher  will  the  vagina  be  drawn  toward  the  abdominal  wall  antl  the  greater 
will  be  the  support  of  organs  which  depend  largely  for  their  position  on  the  in- 
tegrity of  the  vaginal  supiwrt.  When,  therefore,  it  is  decided  to  operate  for  the 
relief  of  i)rolapse  the  point  of  fixation  may  Ije  determined,  after  the  abdomen  is 
opened,  by  drawing  up  the  uterus  to  the  abdominal  wall  by  means  of  douijle 
hooks  inserted  at  such  points  that,  when  the  organ  is  brought  in  contact  with  the 
anterior  abdominal  wall,  th(>  relaxed  condition  of  the  vagina  is  entirely  overcome, 
without  at  the  saiue  time  subjecting  these  parts  to  too  great  tension.  The  de- 
gree of  such  tension  may  be  more  accurately  determined  if  an  experienced  as- 
sistant, with  his  finger  in  the  vagina,  gives  information  as  to  when  the  relaxa- 
tion is  properly  overcome.     It  is  usually  stiflncient  in  severe  ca.ses  of  jirolapse 
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and  pi'dcidiiitia  Id  place  the  fixation  stitches  through  the  back  of  the  cen'ix 
at  the  junction  ol'  liic  utcro-sacral  ligaments.  Where  there  is  likelihood  of  future 
pregnancies,  the  danger  of  dystocia  is  greatly  lessened  if  tlie  fixation  .stitches 
are  placed  in  the  anterior  instead  of  the  posterior  wall  of  the  uteixis.  This 
method  of  anterior  fixation  is,  hinvever,  not  as  effective  as  the  posterior.  Still 
greater  reduction  of  the  prolapsed  vaginal  wall  may  be  attained  by  Baker's 
operation  for  vaginapexy.  In  extreme  cases,  especially  where  the  uterine  body 
is  greatly  hypertrophied,  it  is  necessaiy  to  extirpate  the  uterus  and  then  to  per- 
form an  abtlominal  coiporrha])hy,  according  to  one  of  the  following  three  methods 
— Polk's,  orCrile's,  or  the  writer's  modification  described  below. 

Operations  for  well-marked  prolapse  shmild  iiractically  always  be  performed 
under  two  etherizations.  At  tlie  first  o]jei-atioii  liie  condition  of  tiie  cemx 
should  first  be  attended  to.  This  will  consist  either  of  a  jvpair  (jf  the  laceration 
ami  eversion,  both  of  which  conditions  are  usually  present,  or  of  a  high  amputa- 
tion for  hyi)ertroi)hy  and  elongation.  (For  the  descrijition  of  these  operations 
see  page  016  et  Kcq.)  \  complete  change  of  sterilized  appurtenances  of  the 
operation  .should  then  be  made  in  ])rei)aration  for  the  alxlominal  section.  The 
patient  is  put  in  the  Trendelenburg  position,  and  the  appropriate  operation  for 
the  reduction  of  i^rolapsc  of  the  uterus  and  vagina  is  performed.  The  patient 
is  then  put  to  bed  and  is  kept  there  for  the  usual  period  of  ten  days  or  two  weeks, 
when  she  is  allowed  to  be  up  and  about  for  several  days.  Hy  this  tim(>  a  certain 
amount  of  relaxation  of  the  vaginal  tissues  will  ha\'e  recurred,  and  conse(|uently 
at  the  second  operation,  which  should  now  lie  pei-fornied.  it  nia\'  easily  be  deter- 
mined how  much  vaginal  tissue  is  to  be  renioNcd. 

The  second  operation  consists  of  an  anterior  cnlporrlia|ihy  for  reduction  of 
the  loose  tissue  of  the  anterior  wall  of  the  vagina,  and  for  the  greater  sui)port  of  the 
lower  portion  of  the  bladder.  An  extensive  and  thorough  ojjeration  on  the  pos- 
terior wall,  by  the  method  of  luiiuiet.  then  follows.  In  performing  this  operation 
attention  must  be  pailiculai'ly  gi\-en  to  the  restoration  <if  the  levator  ani  muscles, 
and  to  building  up  a  thick,  firm  perineal  body  which  shall  hug  closely  the  an- 
terior wall  and  aid  in  the  jirevention  of  a  recurring  urethrocele  and  cy.stocele. 
The  operation  used  is  the  same  as  that  described  on  jiage  (iOO,  but,  in  the 
case  of  an  elderly  woman,  the  internal  denudation  may  be  matle  more  extensive 
on  the  sides,  and  the  calibre  of  the  vagina  nuich  reduced.  The  denudation  in 
such  cases  may  be  carried  from  ])oints  situated  higher  uj)  than  Bartholin's  glanils, 
and  the  external  denudation  may  be  carried  farther  out  toward  the  unmodified 
skin,  and  lower  toward  the  anus.  There  is  sdways  later  a  certain  amoimt  of 
stretching  of  the  pi'rineuin.  and  due  alhiwance  should  \n'  made  for  this  in  per- 
forming the  operation. 

The  following  are  the  abdominal  operations  for  the  relief  of  prolap.se  recom- 
mended by  the  wiiter;  Mayo's  internal  .Mexander's  operation:  simple  ventral 
fixation;  ventral  fixation  of  tlie  anterior  wall  of  the  uterus;  ventral  fixation  by 
means  of  the  utero-sacral  ligaments:  vaginapexy:  and  abdominal  colporrhaphy. 

Mayo's  Internal  Alexander's  Operation. — Mayo's  internal  .Alexander's  ojjcra- 
fion  should  be  used  in  cases  of  slight  ])rolapse  where  there  is  only  moderate  lo.ss 
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of  support  of  the  vaginal  attachment,  and  where  future  pregnancies  are  expected. 
This  operation  is  perfornietl  as  follows: — A  median  incision  is  made,  and  the 
round  ligament  of  the  right  side  is  grasped  by  a  pair  of  curved  clamps  at  the 
jvmction  of  the  middle  and  outer  thirds.  The  assistant,  holding  this  clamp, 
draws  the  ligament  toward  the  median  line  and  pulls  th(>  peritoneum,  at  the  point 
where  the  round  ligament  entei-s  the  alxlominal  wall,  into  the  form  of  a  funnel.  A 
jiair  of  curved  clamps  with  narrow  blades  (closed)  is  then  inserted  between  the 
fascia  and  the  rectus  muscle  of  the  right  side  and  is  pushed  directly  to  the  internal 
ringanddown  into  the  funnel  of  peritoneum  which  has  been  formed  by  the  traction 
exerted  ujxjn  the  round  ligament.  Still  located  underneath  the  jjeritoneum  the 
clamp  forceps  is  next  pushed  along  the  eoui-se  of  the  round  ligament  and  made 
to  grasp  the  ligament  at  the  ])oint  where  the  other  clamp  holds  it.  The  liga- 
ment is  then  drawn  up  through  the  internal  ring  and  out  to  the  median  line 
imder  the  fascia,  the  clamp  at  no  time  rntciiiiu,-  thr  |Mriti)ncaI  ca\ity.  The 
procedure  which  has  ju.st  been  descrilK'd  is  tlun  cniiicd  i>ut  on  the  left  .side,  and 
after  the  peritoneal  wound  is  closed  in  the  nirdian  line  the  two  ligaments  are 
drawn  together  over  the  rectus  muscles  and  united  Ijy  se\eral  IntcrrupttHl  sutures. 

\'cntral  Plxation. — Many  methods  of  fixing  the  uterus  to  tiic  anterior  ai> 
dominal  wall  have  been  devised.  The  following  techni(|ue  is  the  one  usually 
adopted  by  the  writer: — 

The  patient  is  placed  in  the  Trendelenburg  position  and  the  abdomen  is  opened 
by  a  median  incision.  The  fundus  of  the  uterus  is  grasped  in  a  pair  of  bullet 
forceps  in  the  median  line  and  the  uterus  is  drawn  well  up  to  the  median 
incision.  A  strong  braitled  silk  suture  in  a  full  curved  needle  is  passed  well  into 
the  uterine  tissue  just  below  the  attachment  of  the  riglit  Fallopian  tube.  The 
suture  is  then  passed  directly  up  through  the  abdominal  wall  at  a  jwint  where  its 
entrance  into  the  uterine  wall  would  be  most  naturally  in  relation  with  the  abdom- 
inal jjeritoneum.  The  suture  is  continued  through  the  fascia  about  half  an  inch 
from  its  cut  edge,  and  is  then  returned  again  through  the  fascia  and  muscle  into 
the  abdominal  cavity  at  a  point  at  about  half  an  inch  from  where  it  first  entered 
the  abdominal  wall.  The  ends  of  the  silk  sutures  are  secured  with  ha'mostat  for- 
ceps and  the  same  procedure  is  repeated  by  another  suture  on  the  left  side  of  the 
uterus,  ^^'hen  both  sutures  have  been  accuratc^ly  placed  they  are  drawn  taut 
and  tied  so  that  the  knot  is  within  the  abdominal  cavity.  This  method  is  much 
better  than  that  of  tying  the  knot  in  such  a  way  that  it  can  communicate  with 
the  abdominal  wound,  because,  if  by  chance  the  abdominal  wound  should  become 
septic,  the  silk  knot  is  liable  to  become  the  basis  for  a  troublesome  sinus.  The 
wound  should  be  closed  in  layers. 

This  operation  for  ventral  fixation  may  be  perfornied  at  any  part  of  the 
posterior  wall  of  the  uterus,  according  to  the  amount  of  slack  vagina  which  it  is 
necessaiy  to  reduce. 

Ventral  Fixation  of  the  Anterior  Wall  of  the  Uterus. — The  sutures  are 
placed  as  in  posterior  fixation,  at  any  level  of  the  anterior  wall  from  the  base 
of  the  round  ligaments  to  the  internal  os.  This  method  is  effective  and  lessens 
the  i)ossil)le  danger  of  dystocia. 
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Ventral  Plxation  by  Means  of  the  Utorosacral  Ligaments. — This  operation 
can  be  used  in  cases  of  extensive  ])rocidentia.  The  technique  is  exactly  the 
same  as  that  described  under  \'entral  Fixation,  excepting  that  the  sutures  are 
passed  through  the  uterus  at 
the  level  of  the  juncture  of 
the  utero-sacral  ligaments. 
The  right  and  left  sutures 
should  be  passed  in  such  a 
manner  as  to  include  the  right 
and  left  utero-sacral  liga- 
ments. They  are  then  ])assed 
through  the  ai)dominal  wall, 
including  the  fascia,  and  re- 
turned to  the  abdominal  cav- 
ity, thus  rendering  it  necessary 
that  the  knots  shall  lie  tied 
inside  the  cavity.  It  is  usu- 
ally best  to  anchor  the  funikis 
of  the  uterus  to  tlie  abdomi- 
nal wall  with  one  catgut 
suture.  (See  Fig.  446.)  This, 
I  believe,  is  the  most  effect- 
ive method  for  curing  severe 
eases  of  prolajjse,  and  is  esi)e- 
cially  useful  in  treating  hard- 
working women.  It  should 
not  be  used  if  th(>re  is  likeli- 
hood of  future  jtregnancy,  un- 
less the  the  tubes  are  tied  off 
during  the  operation,  and 
unless  the  consent  of  the  patient  and  her  husband  has  first  been  ol)tained. 

Vaginapexy. — This  operation,  devised  by  Dr.  A\'.  H.  Baker,  is  one  that  is  espe- 
cially adapted  to  eases  of  very  marked  cystocele  with  procidentia.  It  .should 
be  used  only  where  the  uterus  is  light  and  uncongested,  and  most  commonly 
where  there  has  been  atrophy  of  the  fundus  with  elongation  of  the  cer\'ix, 
.so  that,  after  high  amputation  of  the  cervix,  the  body  of  the  uterus  is  little  more 
than  a  firm  cap  to  the  vault  of  the  vagina.  When  the  operation  is  performed 
an  cxpiTicnced  assistant  should  have  his  finger  in  the  vagina  to  give  information 
concerning  the  amount  of  reduction  of  prolapsed  ]>ortions.  The  vault  of  the  va^ 
gina  is  seized  fnmi  the  abdominal  side  by  two  bullet  forceps  which  catch  the 
tissues  in  Douglas's  fo.s.sa  at  two  [loints  al)out  three-cjuartei-s  of  an  inch  posterior 
to  the  uterine  vessels.  The  forcejisare  passed  into  the  tissue  deei)Iy  enough  to 
gras])  the  strong  connective  tissue  below  the  vaginal  nuicous  memlirane.  but  great 
care  should  of  course  be  taken  that  the  forceps  do  not  pierce  the  vaginal  ca\-ity. 
The  a,ssistant  who  has  his  finger  in  the  vagina  instructs  f  heoperator  as  towhenthe 


Fig.  140. — Vciitnil  l'ix.itic>n  by  tlic  fti-ro-s.icral  I,ig;unciit.s. 
The  suture  on  tlie  riglit  lia.-*  been  passed  througli  the  right 
utero-saoral  ligament  and  tlirough  the  abdominal  wall  in- 
eluding  the  faseia.  The  two  cncls  of  the  suture  are  seen  .se- 
eured  in  a  pair  of  ha-mostats  reatly  for  tying  when  the  suture 
on  the  left  has  been  similarly  plaeed.  When  the  sutures  are 
tied,  the  utero-saeral  ligament.s  will  be  drawn  snugly  up  to 
the  abdominal  wall  and  the  knots  will  be  inside  the  peritoneal 
cavitv.  This  operation  is  not  to  be  employed  in  women  who 
are  li'ki'lv  to  bear  rhildren. 
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vajrina  is  sutficinilly  ilrawn  u|i.  W'licii  tlic  hullct  forceps  liavc  Iktii  coiTcctly 
lilaccd  the  tissue  w  liicii  lliey  are  {jraspiiif;  is  ln'oufjiit  directly  up  t(i  the  aixidniiiial 
wall,  the  uterus  lieiiiii  tippetl  forwai'd.  l^raided  silk  sutures  are  tlieii  ))ass('d 
thnuijih  the  pnrtiim  n(  tissue  whieh  is  held  l>y  the  liullet  forceps,  and  these  sutiirps 

ai-e  placed  in  the  abdominal  wall 
(including  the  fascia)  in  the 
niatnier  described  in  the  sec- 
tion which  treats  of  \'entral 
lixalioii,  and  the  knots  are  tied 
inside  tile  alidoiniuid  cavity. 
'I'lie  uterus  is  at  first  com- 
|iletely  antevcrted.  It  will  be 
found  that  the  portion  of  the 
liladdei-  which  had  formerly 
l)roli-ude(l  into  a  cystocele  is 
drawn  completely  into  the  |iel- 
^•is  and  into  its  normal  jjosi- 
tion.  The  wdund  is  carefully 
closed  by  layers. 

These  last  two  operation?;, 
if  ])roiX'rly  done,  cause  no 
sjiecial  pain  and  no  bladder 
symptoms.  In  connection  with 
later  effective  plastic  operations 
the  most  se\-ere  cases  of  jiroci- 
dentia  may  be  successfully 
cui'ed.      (See  Fig.  447.) 

TW  Writer's  Method  of  Al> 
doniinal  Colporrhajjhy. —  This 
operation  is  ])erfoi'nied  in  cases 
where,  on  accoinit  of  enlarge- 
ment and  weight  of  the  uterine 
body,  it  is  important  to  extir- 
pate the  organ.  The  steps  of 
the  operation  are  as  follows: — • 
With  the  patient  in  the 
])erineal  position  a  circulai'  in- 
cision is  made  ar(.iund  the  cer- 
vix below  the  level  of  the  prolapsed  bladder.  The  dis.section  is  then  carried 
up  the  cer\-ical  wall,  as  in  a  \agiiial  hysterectomy,  nearly  to  the  peritoneal 
cavity  antl  as  far  as  the  point  where  the  blood-vessels  enter  the  uterus. 
A  pair  of  double  hooks  is  then  attached  to  the  cervix  and  the  patient  is  i)lac(>d 
in  the  Trendelenbmg  i)osition  and  prejmred  for  the  abdominal  operation. 
Through  a  median  incision  a  comjjlete  hysterectomy  is  then  performed  in  the 
usual   manner.      (See  the  article  on  Surgorv  of  the  Uterus,  in  a  later  volume.) 


i'sc.  447. — Baiter's  Mctlioil  of  Vaginappxy.  'llio  draw- 
ing allows  the  sutures  placed  in  position  for  vaginapexy. 
For  the  purposes  of  illustration  the  sutures  are  represented 
as  not  drnini  lii/lit.  When  the  sutures  are  drawn  tight,  the 
two  folds  of  the  posti'rior  cul-de-sac  are  approximated  to 
the  pi'ritoneuni  of  the  anterior  abdominal  wall,  while  the 
fundus  of  the  uterus  is  tipped  <lireetly  over  and  forward 
toward  the  bladder.  'I'lie  tlrawing  rei)resents  senii-dia- 
grannnatieally  a  view  diri'ctly  into  the  wound,  tlie  jiatient 
being  in  the  Trendelenburg  position. 
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W'lirii  the  uterus  has  been  coinplctcly  freed  from  its  \-aginal  attachments,  an 
assistant  draws  it  out  through  the  vaginal  outlet  by  means  of  the  double  hooks 
clamped  to  the  cervix.  The  wound  which  extends  from  the  vagina  into  the 
abdominal  cavity  is  then  closed  as  in  any  complete  hysterectomy,  and  the 
whole  wound  is  carefully  covered  with  peritoneum.  A  braided  silk  suture 
is  passed  thi'ougii  each  end  of  the  vaginal  wound  in  such  a  niannei-  that  it  shall 


Vui.  448. — The  Writer's  Method  of  Performing  Polk's  Abdominal  Colporrhaphy.  Complete  eom- 
binoil  hysterectomy  has  been  performed.  The  peritoneal  cavity  has  been  completely  closed  and  in 
it  have  been  left  two  braided  silk  sutures,  sewed  firmly  into  the  upper  angles  of  the  vagina.  Thc-sc 
.sutures  are  passed  through  the  abdominal  wall  (including  the  fascia)  and  tied  inside  the  abdomen. 
Wluii  tlie  sutures  are  tied  tin-  vagina  is  in  contact  with  the  anterior  abdominal  wall. 

secure  a  linn  Imld  in  the  perivaginal  connective  tis.sue.  The  ends  of  the.<e  sutures 
are  left  free  in  the  alKlominal  cavity,  the  peritoneum  being  closetl  around  them. 
When  the  operation  for  hysterectomy  has  been  finished  the  two  silk  sutuivs  are 
drawn  firmly  up  to  the  abdominal  wound,  one  end  of  each  being  i)a.<s(Hl  through 
the  al)dominal  wall  (including  the  fa.-^cia)  and  back  into  the  aixlominal  cavity 
and  titMJ  to  the  other  end.  the  knots  being  thus  left  inside  the  alKlominal  cavity. 
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Additional  silk  sutures  may  hr  ])lac('d  if  tlicrc  is  any  dduljt  as  to  the  strenjrth  of 
thr  lirst  two.     'llir  alHlc.niina!  wmnid  is  closed  in  layers.     (Sec  Fig.  448.) 

Operations  for  the  Cure  of  Vesico- Vaginal  Fistula.— The  repair  of  vaginal 
fistula' in  these  (lays  of  improved  obstetrical  practice  is  far  less  commonly  nece.s- 
.sary  than  formei-ly.  The  lai-ge  gai>ing  fistuhe,  which  were  once  so  common  and 
which  resulted  from  the  imjiaction  of  the  ftetal  head  against  the  pubic  bones,  and 


Fig.  440. — X  Case  of  Complete  Procidentia  of  Twenty-five  Years'   Duration,   vinth  severe  ulceration, 
cured  by  hysterectomy,  abdominal  colporrhaphy,   anterior  colporrliaphy,   and  perineorrhaphy. 

occasionally  from  the  impro])eruse  of  forcejis,  are  now  rarely  to  be  seen.  The 
fistulse,  as  they  occur  at  present,  are  more  apt  to  be  small  sinases,  and  are  i)robably 
most  fret)uently  caused  by  the  accidents  of  severe  pelvic  surgciy.  The  methods 
for  repairing  vaginal  fistuhe  may  be  divided  into  two  classes:  first,  the  method 
de^^.scd  by  Sims — namely,  denudation  and  closure  by  one -row  of  stitches;  and, 
second,  the  method  of  separating  the  vagina  from  the  bladder  or  rectum,  and 
closing  the  two  rents  separately. 

It  may  be  said,  in  general,  that  the  first  method  is  a])plical)le  to  small  fistuhe 
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where  there  is  little  tensi(jii,  and  that  the  .seeond  method  is  api)iicablc  to  small 
fistula'  and  is  preferable  in  large  fistuke  where  there  is  consideral)le  tension. 

Sims's  Method.— The  edges  of  the  fistula  are  denuded  in  an  oval  figure  the 
axis  of  which  corresponds  with  the  axis  of  the  fistulous  rent.  The  denudation 
of  the  vaginal  nuieous  nienihrane  is  made  with  Emmet's  scis.sors,  and  is  extended 
a  centimetre  or  more  iieyond  the  edge  of  the  fistulous  opening.  In  depth  this 
denudation  is  carried  down  to  the  mucous  membrane  of  the  bladder,  all  the 
membrane  which  lined  the  fistulous  tract  being  thoroughly  removed.  A  single 
row  of  wire  sutures  is  thr'u  intro- 
duced, each  suture  being  carried  out 
well  beyond  the  vaginal  edge  of  the 
wound  and  extending  to  such  a 
depth  that  the  needle  just  mi.sses 
the  mucous  membrane  of  the  blad- 
der. The  wire  sutures  are  then 
twisted  and  cut,  to  be  removed  in 
about  twelve  days.     (Fig.  450.)  ^.p^. 

Method  of  Separating  the  Vagina 

from    the   Bladder. Manv    modifica-  ^'"■-   -tSU  — -Mft'iod  of  Denudation  in  Operation 

.      .  c    ',  •  f"''  ^  esico-vaeinal  Fistula. 

tions  and  vanations  of  this  method 

have  been  described,  and  for  a  special  study  of  comi)licated  cases  the  reader 
is  referred  to  the  last  edition  of  Kelly's  "Operative  Gynircology. "  The 
essential  princijiics  of  tlie  method  are  as  follows: — 

An  incision,  usually  a  longitudinal  one,  is  made  through  the  vaginal  mucous 
membrane.  The  mucous  membranes  of  the  bladder  and  vagina  are  then  sepa- 
rated the  one  from  the  other,  for  a  distance  of  half  a  centimetre  or  more  from 
the  fi.stula  on  all  sides.  The  edges  of  the  opening  in  the  I)ladder  are  then  brought 
into  coaptation  by  a  continuous  mattress  suture  of  chromicized  catgut,  care  being 
taken  not  to  penetrate  the  mucous  membrane  of  the  bladder.  If  this  suture 
is  carried  well  out  from  the  etlges  of  the  wound,  these  edges,  when  the  suture  is 
tightened,  will  be  turned  into  the  bladder,  and  in  this  way  the  wound  will  be 
enabled  to  sustain  a  greater  hydraulic  pressure,  as  under  such  pressure  the  edges 
show  a  tendency  to  press  against  each  other.  The  \-aginal  memijrane  is  next 
approximated  by  interrupted  mattress  sutures,  the  aim  Ijeing  to  secure  as  perfect 
coaptation  as  possible. 

After-Treatment. — The  vaginal  wouml  may  be  treated  by  the  usual  method 
of  dail}'  irrigations  of  boric-acid  solution.  In  order  to  prevent  the  pressure 
which  is  exerted  on  the  walls  of  the  l)ladder  by  the  accumulating  urine,  it  is 
sometimes  customary  to  keep  the  patient's  jjladder  emjity  by  the  use  of  a  self- 
retaining  rubber  catheter,  or  by  a  male  rubber  cath(>ter  kei^t  in  i)lace  by  means 
of  adhesive  .straps.  A  much  lietter  metluHl  is  to  catheterize  at  frequent  inter- 
vals or  to  have  the  patient,  if  ai)le,  void  her  urine  frequently.  Not  more  than 
four  ounces  of  urine  should  be  allowed  to  collect  in  the  lila<lder.  For  the  fii^st 
five  or  six  daJ^s  the  patient  should  be  waketl  at  night  at  regular  inten'als. 
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Bii  /•'/.'.  1.VA7./.V  (;.  liALcn.  M.J).,  Bi'Miut,  Muxs. 


I.    ANATOMY. 

Thk  male  cxtiTiial  {genital  organs  consist  of:  I.  Tlic  penis,  (liroiiuh  which 
passes  the  lower  portion  of  the  urethra:  II.  Tlie  scrotum;  111.  Tlic  contents 
of  the  scrotum — testes,  epididymides,  spermatic  cords. 

1.  The  Penis. — Tlie  penis  is  an  appro.ximately  cylindrical  organ,  di-pendent 
from  the  anterior  aspect  of  tlie  puhic  symphysis,  and  subserving  the  fiuictious 
of  copulation  and  niiclui'ition,  essentially  the  foruier.  it  consists  of  a|)ro.\inial 
extremity,  a  IkmIv.  and  a  distal  extremity. 

The  proximal  extremity  is  buried  in  the  dejjths  of  the  perineum,  where 
it  is  made  fa.st  to  the  anterior  pubic  wall  by  the  suspensory  ligament  and  the 
crura.  The  suspensory  ligament  is  a  sort  of  sling  composed  of  elastic;  fibres, 
which  are  attached  above  to  the  anterior  surface  of  the  pubic  bone  and  pass 
into  the  linea  all)a.  These  fibres  also  surround  the  corpora  caverno.sa  and  the 
cor|>us  spongiosum,  and  are  continued  downward  to  become  fused  with  the 
perineal  rlia|ihe.  The  attachments  of  the  coi-jjora  cavernosa  to  the  ischio- 
liui)ic  rami  on  each  siik'  are  termed  the  crura. 

The  body  of  the  penis  (Fig.  4.")1),  in  the  flaccid  .state,  is  nearly  cylindrical, 
with  an  antero-superior  and  two  postero-lateral  surfaces.  During  erection 
these  surfaces  are  emphasized,  so  that  the  shape  becomes  more  like  a  triangular 
prism  with  rounded  edges.  It  consists  of  the  erectile  organs — the  corpora 
cavernosa,  the  corpus  spongiosum,  the  glans,  and  a  system  of  sheaths. 

The  corpora  atverno.sa  are  two  parallel,  fibro- vascular  bodies,  cylindrical 
in  shape,  vaiying  in  length  from  1.')  to  21  cm.  according  to  their  degree  of  erec- 
tion, and  occupying  the  antei-o-su]jerior  jjortion  of  the  penis.  They  are  attached 
to  the  pubic  rami  by  their  i)roximal  extremities,  called  the  crura.  They  lie 
in  close  contact,  sejiarated  only  by  a  single  septum,  which  is  pierced  by  many 
openings  to  allow  free  conununication  between  their  respective  blood-spaces. 
They  consist  each  of  a  sheath,  or  tunica  albuginea,  enclosing  erectile  tissue. 
From  the  inner  sui-face  of  the  tunica  albuginea  branch  out  numerous  fibrous 
prolongations,  or  trabecuhr,  some  wide  and  thick,  others  narrow  and  thin. 
All  these  fibres,  whatever  their  points  of  origin,  converge  toward  one  another 
and  meet  at  various  angles,  dividing  the  cavity  enclosed  within  the  sheath 
into  a  great  number  of  comjxartments,  or  blood  sjjaces.     The  trabecuhe,  like 
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the  sheath  tr;)iii  wliicli  they  ai'iso,  arc  coniposcd  of  fonncctivc  tissue  and  clastic 
fibres,  and  their  snialler  bundles  ocea.sionally  possess  well-developed  muscle- 
fibres.  The  blood-spaee.s  show  marked  iri'e{;ularity  in  shape  and  diniensioas, 
})eiiiji;  broadest  iniiiicdiatcly  bcncatli  the  sliratli,  and  largest  in  the  axial  por- 
tion of  tlie  l)(idy.  'i'licy  intcrronniiunicatc  freeh-  and  are  lined  with  a  con- 
tinuous layer  of  endothelial  (■(•lis.  l-'m-  lliis  i-eason  they  are  regarded  l)y  certain 
authors  as  venous  cavities,  nmeh  dilatecl  and  connected  bynuinerous  anastomoses. 

The  corpus  spongiosum  is  a  single, 
cylindrical  body,  12  to  10  cm.  in 
leiiglli,  similar  in  structui-e  to  the 
corjKJra  cavernosa,  l)ut  witli  a  thin- 
ner sheath  and  snialler  blood- 
si)aces.  It  is  placed  ui  the  median 
line  at  the  junction  of  tlu'  two 
postero-lateral  surfaces  of  the  penis, 
and  ])re.sents  for  eonsitleration  the 
bulb,  the  middle  piirtinn,  and  the 
glans. 

The  hull)  is  a  pi'nximal,  pear- 
shajjcd  enlargement  with  a  base 
pointing  backward  and  downward. 

The  middle  jiniiinii  occupies  the 
gutter  beneath  and  between  the 
corpora  cavernosa.  It  is  cylindii- 
cal,  varying  from  10  to  18  nun.  in 
tliameter,  according  to  its  state  of  flaecidity  or  erection,  and  is  traversed  from 
behind  forward  by  a  canal,  the  urethra,  which  follows  closely  the  axial  line,  but 
lies  n(>arer  the  superior  than  the  inferior  surface. 

The  glans  is  a  distal,  conoidal  enlargement,  with  an  aju'x  directed  forwaid 
and  cleft  by  a  vertical  slit,  tl  t  S  mm.  long,  called  the  external  urinary  meatus, 
which  is  the  di.stal  tei'inination  of  the  urethra.  Tiiis  enlargement  takes  jjlace 
chiefly  above  the  urethra,  so  that  the  glans  forms  a  sort  of  butt  againstwho.se 
base  come  the  corpora  cavernosa  like  two  catamarans.  This  base  is  oblique 
from  abo\-e  downward,  being  bi'N-elled  off  at  the  ex])ense  of  the  inferior  surface. 

A  systcDi  (if  sheaths  encloses  the  erectile  parts  of  the  penis.  It  comprises  skin, 
dartos,  a  cellular  layer,  and  an  elastic  layer.  The  skin  is  continuous  with  that  of 
the  adjacent  parts,  and  forms  on  the  inferior  surface  of  the  penis  a  median  rha|)he. 
The  dartos  is  a  layer  of  smooth  muscle  fibres,  mostly  longitudinal,  some  oliliciuc 
or  transverse,  and  crossing  the  others  at  many  angles.  In  the  liistal  thirtl 
of  the  |)enis  the  dartos,  by  its  int(>rlacing,  has  a  plexiform  character.  I'nder 
the  iiilluence  of  cold  its  fibres  contract  and,  by  pressure  on  the  erectile  organs, 
reduce  the  calibre  uf  the  jieuis.  During  the  sexual  orga.sm  they  comitre.ss 
the  superficial  veins,  and.  iiy  favoring  venous  sta.sis,  a.-^sist  in  erection.  The 
celUilar  layer  is  composed  of  loose  tissue,  very  rich  in  elastic  fibres;  aiul  the 
elastic  layer,  also  called  the  "fascia  jienis,"  closdy  invests  the  erectile  organs. 


l*i«.  4.51. — .\natomicaI  Cross  Section  of  the  Penis, 
showing  the  following  parts: — skin,  siiperfieial  dorsal 
ves-sels,  sheath,  deep  ves.sels  and  nerves,  tunica  aihn- 
ginea.  corpora  cavernosa  with  \*essels,  anil  the  corpus 
spongiosum  urethr:i'. 
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whose  propiT  slicatli  it  foniis.  Over  it  tiic  dartos  and  si<iii  ^didc  durin.ii  their 
t'xciwsiont^.  Along  the  median  rliajjhe  of  tlie  penis  the  elastic  layer  is  united 
at  once  to  the  skin  and  to  the  corpus  spongiosum.  Proximally,  it  is  continuous 
with  the  suspensory  ligament  and  with  the  superficial  jienneal  fascia.  Dis- 
tally.  it  is  attached  to  the  base  of  the  glans.  The  distal  extremity  of  the  jjcnis 
is  fiirnud  liy  the  glans,  already  described,  and  its  envelope,  the  pre]HUT. 

The  ijldiis  has  a  diameter  at  the  base  greater  than  that  of  the  ijody  of  tiie 
|ienis,  and  thus  forms  a  circular  projecting  rim  or  shoulder,  called  the  corona 
glaiulis.  This  projection,  which  is  more  jiromincnt  on  the  antero-superior 
than  on  the  postcro-lateral  surfaces,  is  bounded  proximally  by  a  circular  fur- 
row, calletl  the  balanojjreputial  groove.  The  portion  of  the  penis  occupied 
by  this  groove  is  tlistinctly  narrowed,  and  is,  therefore,  known  as  the  neck. 
The  surface  of  the  glans  is  smooth:  on  its  inferior  aspect  is  a  median  longitudinal 
groove,  beginning  behind  the  external  urinary  meatus  and  extending  back  to 
the  balano-prei)utial  groove,  into  which  is  inserted  the  frenum,  or  di.stal  extremity 
of  the  median  rhaphe  of  the  penis.  On  either  side  of  the  frenum  is  a  small  fossa. 
The  erectile  tissue  of  the  glans  lies  above  and  beside  the  urethra,  being  absent 
below  it.  The  blood-spaces  are  larger  than  those  in  the  bulb  and  middle  i)or- 
tion  of  the  corpus  spongiosum. 

The  prepuce, or  foreskin,  is  a  loose  cuff  which  en\-i'lojjes  the  glans;  it  is  formed 
by  a  reduplication  of  the  sheaths  investing  the  body  of  the  penis.  The  inncr- 
nio.st,  or  elastic,  layer  does  not  enter  into  its  composition.  The  others,  on 
reaching  the  l)alano-prei)utial  groove,  double  on  themselves  to  form  a  dependent 
fold,  whose  layers,  in  a  cross  section  from  without  inward,  are  skin,  dartos, 
cellular  layer,  cellular  layer,  dartos,  skin.  The  innermost  layer  of  skin  is 
thus  brought  into  contact  with  the  surface  of  the  glans,  and  these  two  appo.sed 
surfaces  assume  the  characteristics  of  mucous  membrane,  being  without  sweat- 
glands  or  hail's,  but  ])o.s.sessing  a  large  number  of  highly  sensitive  papilla'.  There 
are  also  lunnerous  rudimentary  sebaceous  glands,  known  as  Tyson's  glands,  lo- 
cated in  the  dejjths  of  the  preputial  cavity,  in  the  balano-preputial  groove,  upon 
the  corona  glandis,  and  in  the  foss;e  on  either  side  of  the  frenum.  The  prepuce 
varies  greatly  in  length  in  different  persons.  In  infancy  it  extends  beyond 
the  glans.  to  which  it  forms  a  sort  of  vestibule;  and  occasionally  this  condition 
pei-sists  in  uihilt  life.  I'sually,  however,  it  retracts  after  puberty  so  as  to  cover 
not  more  than  two-thirds  of  the  glans;  and  it  may  shrink  to  a  narrow  collar, 
leaving  the  entire  glans  permanently  expo.sed.  Normally  the  orifice  of  the 
l)re])uce  is  large  enough  to  allow  its  retraction  over  the  corona,  thus  providing 
for  the  elongation  of  the  jwuis  during  erection  and  jjcrmitting  the  exposure 
of  th(>  glans  at  coitus.  At  times,  however,  the  insufficient  diameter  of  the 
prei)utial  orifice  results  in  the  permanent  imjirisonment  of  the  glans  in  tiie 
preputial  caxnty,  a  condition  to  which  is  given  the  name  of  phimosis.  Retrac- 
tion of  the  foreskin  may  also  be  hindered  by  shortness  of  the  frenum,  whose 
length  is  very  variable.  Usually  it  is  inserted  8  to  10  nmi.  behind  the  meatus, 
but  sometimes  it  reaches  to  the  edge  of  the  meatus,  thereby  interfering  with 
the  movements  of  the  ])re]nice  and  rendering  erection  painful. 
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The  penis,  as  thus  dcscnljcd,  is  supiihcd  with  blood-vessels,  lymphatics, 
and  nerves. 

Arteries  of  the  Penis. — The  aileries  of  the  ])enis  are  divided  into  two  groups: 
fl)  the  arteries  whieh  supply  the  various  layers  of  the  sheaths  of  the  penis;  (2) 
the  arteries  which  supply  the  erectile  parts. 

(1)  The  arteries  of  the  sheaths  of  the  jionis  are:  the  superficial  external 
pudic  branch  of  the  femoral;  the  superficial  perineal  and  the  dorsal  artery  of 
the  penis,  branches  of  the  internal  jnidic. 
The  dorsal  artery  of  the  peni^  arises 
from  the  internal  pudic.  It  passes  uj)- 
ward  between  the  crus  and  the  pul)ic 
symphysis,  and,  after  piercing  the  sus- 
pensoiy  ligament,  passes  forward  over 
the  dorsum  of  the  penis  to  the  glans; 
here  it  divides  into  two  branches  which 
supply  the  foreskin  and  the  glans.  The 
arteiy  is  placed  parallel  to  the  dorsal 
vein  and  the  corresponding  artery  of 
the  opposite  side.  It  supplies  the  skin 
and  the  fibrous  sheaths  of  the  corpoi-a 
cavernosa,  sending  branches  inward  to 
anastomose  with  the  artery  of  the  cor- 
pus cavernosum. 

(2)  The  arteries  which  supply  tlie 
erectile  parts  all  arise  from  the  interna! 
pudic.  Those  which  go  to  the  corpus 
spongiosum  have  a  threefold  distribution. 
Branches  of  the  transvei'se  perineal 
sujjply  the  Inilb.  The  middle  portion  of 
the  corpus  spongiosum  is  also  sujjplied 
by  the  transverse  jjerineal,  and  by  the 
dorsal  artery  of  the  penis.  The  third,  terminal,  or  glandular  portion  of  the  cor- 
pus spongiosum  is  supplied  by  branches  of  the  dorsal  artery  of  the  penis. 

The  corpora  cavernosa  are  sui)plied  by  two  arteries  of  the  same  name,  ter- 
minal branches  of  the  internal  pudic.  Tluy  aris(>  betwcn-n  the  crus  penis  and 
the  ramus  of  the  os  pubis,  and  give  oif  recurrent  branches  to  tlie  crura.  The 
artery  enters  the  corpora  ca^■(M■nosa  near  the  upper  bonier  of  the  median  septum, 
w  here  the  two  homologous  arteries  are  do.se  together.  They  grailually  .-jeparate, 
one  from  the  other,  to  gain  the  centre  of  the  body,  after  which  thiy  maintain 
their  a.\ial  relation  to  the  end.  The  two  arteries  are  closely  coimecttHl  by 
anastomoses.  Finally,  at  the  anterior  extremity  of  the  corjiora  caverno.sa, 
the  two  arteries  unite  to  form  one  arch.  The  corpora  cavernosa  also  ri'cei\-e  a 
few  small  branches  from  the  dorsal  arteiy  of  the  jienis. 

Veins  of  the  Penis. — The  veins  of  the  penis   (Fig.   4.")2)  are  arranged  in 
two  jilexuses,  a  superficial,  and  a  ileep. 
vol..  VI. — -to 


Fig.  4.52.  —  Circuhiti,.!.  ,.f  tl„.  I'..ri-skin. 
(Ilrawn  from  lia-.  1  llu-  MmikI-vc-s.-Is  of  the 
l^rppiioe  are  sliown  i>a.'v'*iii^  arouiKl  from  above 
(lownwaril  antl  fonvarti. 
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The  su])('iiiciid  veins  take  their  origin  from  tlie  sheaths  of  the  penis.  ti-a\- 
v\\m<i  in  the  sul)eiitane()us  tissue,  and  endinj;  in  the  sujx'rficial  dorsal  vein,  which, 
in  its  turn,  empties  into  the  internal  saphenous  of  either  the  rijiht  or  the  left 

side. 

'I'lie  deep  veins  come  from  the  erectile  orjians.  and,  passinj^  between  tiiese 
orfians  and  the  fascia  penis,  eni|)ty,  for  the  most  part,  into  the  deep  ilorsal 
vein,  one  of  tlie  principal  aflluents  of  the  ])lexus  of  8antorini  (prostatic).  Those 
whii-li  (in  nut  ii'i  into  ihc  dursnl  \-ciii  enter  directly  into  the  |)i-()static  plexus 
or  the  internal  saphenous  \n'in.  Althoujili  separated,  one  from  the  othei',  l)y 
the  fascia  ])euis,  the  two  vcnou.s  systems  communicate  freely  with  each  other 
behind  the  ijlans.     Waives  are  ])resent  in  both  systems  of  veins. 

LjIihIiIkiUcs  (if  (lie  I'cnis. — The  lymphatics  of  tlie  ])enis  are  divided,  like 
the  veins,  into  a  superlicial  and  a  deep  system. 

The  superficial  lymphatics  come  from  the  skin.  They  form  two  principal 
plexuses,  one  upon  the  prepuce,  the  other  on  the  median  rhaphe.  From  the 
preputial  plexus  escape  a  certain  number  of  small  trunks,  which  unite  into  a 
connnon  superficial  dorsal  trunk,  which  follows  the  course  of  the  sup(>rficial 
dorsal  vein.  At  the  root  of  the  penis  it  bifurcates  to  empty  into  the  lymph 
nodes  of  the  groin.  The  lymjjhatic  plexus  in  the  median  rhaphe  gives  off  eight 
or  ten  Ijranches  which  cross  the  sides  of  the  penis  t(j  gain  its  posterior  surface, 
where  some  enter  the  .superficial  donsal  lymph  trunks,  while  others  preserve 
their  independence  and  enter  separately  into  the  highest  inguinal  lymph  nodes. 
The  dorsal  trunk  is  often  double,  in  which  case  the  canals  may  cross  and  empty 
into  the  nodes  of  the  opposite  side. 

The  deep  lymphatics  take  their  oriiiin  upon  the  glans,  where  they  form  a 
tiouble  plexus — a  superficial,  situated  in  the  mucosa,  and  a  deep  plexus  be- 
neath it.  These  i)lexuses  communicate  fi-eely  about  the  meatus  with  the  lymph 
vessels  from  the  urethra.  Behind  the  corona  glandis  they  are  also  connected 
with  the  lymphatics  of  the  mucous  layer  of  the  prepuce,  which  communicates, 
in  its  turn,  with  the  lymjjhatics  of  the  skin.  The  submucous  lymphatics  anasto- 
mo.se  with  those  of  the  fossie  around  the  freninn.  The  efferent  trunks  of  these 
l)lexuses  travel  upward  and  backward,  following  the  balano-preputial  groove, 
thus  forming  a  sort  of  collar  around  the  corona.  Upon  the  dorsum  the  deep 
lymphatics  unite  into  a  single  common  stream  which  accompanies  the  dee|) 
vein  backward,  where  it  bifurcates  to  empty  into  tlie  l)ig  lymph  nodes.  The 
deep  dorsal  stream  may  not  bifurcate,  but  may  empty  into  the  inguinal 
lynii)h  nodes  on  either  side.  The  deej)  trunks,  like  the  superficial,  may  also 
be  ijduble,  and  the  channels,  crossing,  may  empty  into  the  nodes  of  the  oppo- 
.site  side. 

Nerves  of  the  Penis. — The  coverings  of  the  penis,  including  the  doul)le  layer 
of  mucous  membran(>  which  covers  the  balano-jjreputial  cavity,  receive  their 
nerves  from  a  branch  of  the  genito-crural  (lumbar  plexus),  also  from  branches 
of  the  internal  i)udic  nerve  (sacral  plexus).  These  nerves  are  distributed  both 
to  the  skin  and  to  the  dartos.  The  erectile  organs  are  rich  in  nerves  which  are 
both  .sensory  and  motor.     They  arise  from  two  sources:    (1)  the  lymphatic 
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plexus  of  the  sym])athotic  systciu,  and  (2)  the  superficial  perineal  nerves,  two 
liraiichcs  (if  tlic  ititcnial  ])udic,  connected  with  the  cerebro-spinal  system. 

2.  The  Scrotum.  -The  scrotum  is  a  clo.sed  pouch  or  bag  dejiendent  from 
the  penneum  posteriorly  to  the  jx-nis,  and  .serving  to  contain  and  ijrotcct  the 
testes,  epididymides,  and  part  of  the  spermatic  cords.  It  varies  in  size  in 
different  individuals,  and  according  to  its  state  of  contraction  or  relaxation. 
It  is  composed  of  two  layers  of  tissue — the  skin  and  the  daitos.  The  skin  is 
continuous  with  tliat  of  tlic  adjacent  jjarts,  and  is  provided  with  si»i-se  hairs 
and  numerous  sebaceous  and  sweat  glands.  In  the  median  line  it  forms  a 
rhaphe,  continuous  anteriorly  witli  the  rhaphe  of  the  penis  and  posteriorly 
with  that  of  the  perineum.  The  dartos  is  continuous  with  the  dartos  of  the 
penis  and  the  two  are  identical  in  structure,  but  that  of  the  scrotum  is  more 
highly  ileveloped.  Nomially  its  muscle  fibres  are  in  a  state  of  tonic  contrac- 
tion, causing  the  scrotum  to  act  as  an  efficient  support  to  its  contained  organs 
and  throwing  the  skin  into  characteristic  rugie  or  folds.  Under  the  influence  of 
cold  this  contraction  increases,  and  during  .sexual  excitement  it  promotes  con- 
gestion of  the  parts.  Under  the  influence  of  warmth  or  debility,  the  dartos 
relaxes,  allowing  the  testes  to  descend  and  hang  lower  down  between  the  thighs. 
When  this  condition — popularly  known  as  "swing-bag" — is  peivistent  or  ex- 
treme, it  may  give  rise  to  pain  from  the  weight  and  dragging  of  the  unsujjported 
organs.  In  the  median  line,  corresj)onding  with  the  cutaneous  rhaphe.  the 
dartos  sends  in  a  thin  septum  which  divides  the  scrotal  cavity  into  two  lateral 
compartments. 

The  vascular,  lymphatic,  and  nerve  supplies  of  the  scrotum  are  a.s  follows: 

Arteries  of  the  Scrotum. — These  are  all  bilateral  and  they  anastomo.se  ter- 
minally. They  are:  the  supei-ficial  pudic  branch  of  the  femoral;  the  deep 
external  pudic  branch  of  the  femoral:  the  superficial  perineal  branch  of  the 
internal  pudic. 

Veins  of  the  Scrotum. — These  veins,  which  correspond  to  the  above-named 
arteries,  are  the  following:  the  superficial  external  puilic,  emi>tying  into  the 
internal  saphenous  vein  at  the  sai)henous  ojiening:  the  deep  external  putlic, 
emptying  into  the  femoral:  the  superficial  perineal,  emjitying  into  the  internal 
pudic. 

Lymphatics  of  the  Scrotum. — The  lymphatics  of  the  scrotum  pass  ol)li(iuely 
upward  and  outward  into  the  groins,  and  teiniinate  on  each  side  in  the  group 
of  superficial  lymph  nodes  which  are  placed  just  above  Poupart's  ligament. 

Nerves  of  the  Scrotuui. — These  ner\-es,  which  occupy  symmetrical  positions 
on  both  sides  of  the  scrotum  and  intiMcoinniunicate  at  different  points,  are  the 
following:  The  ilio-inguinal,  from  the  first  lumbar  nerve  through  the  lumliar 
[ilexus;  the  superficial  perineal  nerves,  cutaneous  i)ranches  from  the  internal 
pudic  nerve  of  the  .sacral  plexus;  the  inferior  pudendal,  a  cutaneous  iiranch  from 
the  small  sciatic  nerve  of  the  sacral  plexus. 

Contained  within  the  scrotum  are  the  remaining  male  external  genital 
organs,  next  to  lie  described. 

3.  The  Testes.— The  test(-s  are  two  ovoid  glandular  organs,  situated  one 


fy_'8  AMKHICAX    PlJACTU'l':   OF   Sl'HGian'. 

in  cacli  i)t'  till'  scrotal  (•(iiiipartiiicnts.  wliosc  I'unctinii  is  to  sofrctc  the  spiTiiia- 
tozoa.  Tht'ir  size  varies  in  (iilTiTcnt  individuals,  the  Icnj^th  of  tlicfjircatt'st  axis 
avoraginj;  ai30Ut  4  or  .')  cm.  The  left  testis  is  usually  sli<;htly  larj^cr  than  the 
right.  Each  consists  of  the  tunica  albujiinea,  the  tunica  vasculosa.  the  jiarcn- 
chynia,  the  spermatozoa,  and  the  hydatids  of  iMorgagni. 

Tunica  Alhmjinea. — The  tunica  albuginea  is  a  tough,  membranous  capsule 
composed  of  dense  filii'ous  connective  tissue.  In  the  up])er,  postei'ior  portion 
of  the  testis,  this  capsule  is  thickened  into  a  riiljic,  called  the  mediastinum  testis 
or  corpus  Highmori,  which  projects  inward  and  fiom  which  radiate  muuerous 
trabecuhi'  and  septa,  dividing  the  gland  substance  into  pyramidal  lobules. 

Tunica  Vasculosa. — Lining  the  tunica  albuginea,  and  reflected  over  the 
septa  just  described,  is  the  tunica  vasculosa,  which  carries  the  cajiillary  blood 
supply  to  the  lobules. 

Parenchipna. — The  parenchyma  or  glandular  secreting  tissue,  coiitained 
within  this  vascular  tunic,  is  composed  of  a  series  of  seminiferous  tubules,  which 
are  divided  into  convoluted  tubules,  straight  tubules,  and  the  rete  testis. 

The  Convoluted  Tubules. — The  convoluted  tubules  are  round,  vermiform 
tubes,  each  about  140  microns  in  chameter,  [iroceeding  inward  with  many 
turns  in  a  .serpentine  plexus  from  the  periphery  of  the  gland  toward  the  medi- 
astinum testis,  and  on  the  way  progressively  uniting  with  one  another  at  acute 
angles.  It  is  the  disentangling  of  these  tubules  which  produces  the  charactei- 
istic  "threading  out"  of  the  testis,  seen  at  autopsy.  The  wall  of  each  tul)ule 
is  compo.sed  of  connective  tissue  overlaid  by  a  thin  clastic  membrane,  and  is 
lined  with  stratified  secreting  einthelium  of  three  layers.  The  first  layei-  con- 
sists of  two  kinds  of  cells,  viz.,  the  cells  of  Sertoli,  which  arc  not  concerned 
in  spermatogenesis;  and  the  spermatogonia,  which  produce  spermatozoa  by  the 
following  cycl(>: — Each  spermatogonium  divides  by  mitosis  into  spermato- 
cytes, which  form  the  second  layer.  The  spermatocytes  of  this  layer  in  turn 
divide  twice,  each  ]3roducing  four  spermatids,  which  form  the  third  layer. 
Finally,  in  this  third  la_yer  the  spermatids  develop  into  sjiermatozoa  and  are  east 
off  into  the  lumen  of  the  tubule. 

The  Straight  Tubulins. — As  the  convoluted  tubules,  in  diminishing  numbers, 
approach  the  mediastinum  testis,  they  become  straight  and  are  reduced  in  cali- 
bre to  20  or  25  microns.  These  straight  tubules  consist  of  a  basement  mem- 
brane lined  with  a  single  layer  of  low  columnar  epithelium.  They  enter  the 
mediastinum  testis  and  in  its  substance  form  the  rete  testis. 

Rete  Testis,— The  rete  testis  is  a  network  of  I'xcretory  (kicts,  .some  small, 
some  as  large  as  ISO  microns  in  diameter,  lini'd  with  a  .single  layer  of  cuboidal 
or  flat  epithelial  cells. 

The  .Sjiermatozoa. — The  spermatozoa,  the  (inal  product  of  the  .secretory  ac- 
tivity of  the  gland,  aiv  highly  motile,  pin-shaped,  i)ollywog-like  bodies,  averaging 
about  70  microns  in  length.  Each  consists  of  a  head  and  a  tail.  The  head 
is  develojied  from  the  nucleus  of  the  antecedent  s]X'rmatid.  It  is  jiyriform 
in  shajie,  with  apex  directed  forward,  and  about  .")  microns  long  and  2  or  3 
microns  broad.     The  tail  is  tleveloped  from  the  ijrotoplasm  of  the  antecedent 
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.<l)('imatiil,  ami  contains  as  its  coro  a  slender  filament,  the  axial  fibre,  derived 
from  the  centrcsome  of  the  anteeedeiit  spermatid.  The  tail  is  1  micron  or 
less  in  diameter  and  about  05  microns  long,  and  is  divided  into  three  pieces 
— the  middle  piece,  the  main  piece,  and  the  end  piece.  The  middle  piece,  the 
.section  next  the  head,  is  about  5  micron.s  long.  The  main  piece  is  50  microns 
long  and  grows  progressively  slender.  The  end  piece,  or  terminal  ])rojection 
of  the  axial  fibre,  is  10  microns  long.  To  the  ciliary  movement  of  the  tail  is 
due  the  motility  of  the  spermatozoon,  which  is  thus  enabled,  when  deposited 
in  the  female  generative  tract  by  the  act  of  coitus,  to  penetrate  and  unite  witli 
the  ovum  and  thus  consummate  the  function  of  impregnation. 

Hydatids  of  Monjaipn. — Connected  with  the  upper  ])ole  of  the  testis  by 
short  pedicles  may  be  one  or  more  hydatiils  of  .Morgagni — solid  lobular  bodies 
composed  of  highly  vascular  connective  tissue  and  covered  with  ciliated  colum- 
nar epithelium.  In  the  pedicle  is  a  iluct  lined  with  similar  cells.  The.se  hyda- 
tids are  generally  believed  to  be  remains  of  the  anterior  portion  of  the  embryonic 
Muellerian  duct. 

Blood  Supply  of  the  TeMis. — The  testis  receives  its  blood  supply  through 
the  sjx'nnatic  artery,  a  branch  of  the  aorta.  The  venous  return  is  through 
the  pampiniform  plexus,  a  series  of  \('ins  which  pass  out  and  up  from  the  pos- 
terior portion  of  the  testis  and  later  unite  into  the  spermatic  vein,  which  on  the 
right  side  empties  into  the  inferior  vena  cava,  on  the  left  into  the  left  renal  vein. 

Lymphatics  and  Nerves  of  the  Testis. — The  lymphatics  arise  from  a  plexus 
in  the  tunica  vasculo.sa  and  terminate  in  the  lumbar  lymph  nodes.  The  nerves, 
from  the  renal,  aortic,  and  hypogastric  jjlexu.ses  of  the  sym])athetic  sj'stem, 
form  the  sitennatic  jilexus,  by  which  the  testis  is  supplied,  although  the  exact 
manner  of  its  tiTiiiiiial  inncrvatiini  is  not  definitely  determined. 

4.  The  Epididymides. — The  epididymis  is  an  elongated  body  lying  along 
the  upper  and  posterior  portion  of  each  testis  and  forming  part  of  its  excivtor}- 
mechanism.  Each  epididymis  is  made  up  as  follows: — From  the  rete  testis, 
through  the  tunica  albuginca,  finally  emerge  about  fifteen  ducts,  called  ductuli 
efferentes  or  vasa  efferentia,  whose  walls  are  formed  of  fibrous  tissue  anil  smooth 
muscle  fibres,  and  which  are  lined  in  some  places  with  a  single  layer  of  ciliated 
colunmar  cells,  in  others  with  a  stratified  epithelium  of  non-ciliated  cuboidal 
cells.  These  duets  go  through  a  further  .series  of  convolutions,  which  consti- 
tute the  globus  major. 

The  Globus  M a jor .—Thr  globus  major,  or  head  of  the  epiilidymis,  is  an  ol)- 
long  enlargement  of  the  epiditlymis  situated  just  bi>hind  the  upper  pole  of  the 
testis.  Near  its  lower  portion  the  -ductuli  efferentes  unite  into  a  single  tube, 
the  ductus  ei)ididymidis,  whose  wall  consists  of  a  layer  of  circulariy  dis|)osed 
smooth  nuiscle  fibres  overiaid  by  a  ba.sement  membrane,  and  which  is  lined 
with  a  stratified,  ciliated  epithelium.  This  duct,  which  is  about  20  feet  in  length, 
now  passes  through  a  complicated  series  of  convolutions,  forming  the  Ixxly 
of  the  epididymis  and  the  globus  minor. 

The  Body  of  the  Epididymis.— Th\ii  is  an  enlongated  cylinilrical  structure, 
extending  along  the  entire  posterior  border  of  the  testis  anil  the  globus  minor. 
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The  Globus  Minor. — The  glolnis  minor,  or  tail  of  the  epididymis,  is  a  second 
and  smaller  enlargement  of  tiic  epididymis,  situatc^d  below  and  posterior  to 
the  lower  pole  of  the  testis. 

The  Ductulus  Aborans. — The  duetulus  aberrans,  or  vas  aberrans  of  Haller, 
is  <jiv(>n  off  from  the  duetus  e])ididymidis  near  its  termination  in  the  globus  minor. 
It  is  a  ili\(Tticulum  or  lilind  liibiilc  with  walls  of  N'aseular  conneetive  tissue 
lined  with  ciliated  colunmar  or  cuboid  epithelium. 

The  Paradidymis. — The  paradidymis,  or  organ  of  Giraldes,  is  comiected  with 
the  vas  aberrans,  and  the  two  are  identical  in  structure.  Both  the  paradidj'- 
mis  and  the  vas  aberrans  are  functionless  remains  of  the  fcetal  mesonephron, 
or  main  jiortion  of  the  \\'olffian  bod}'. 

The  Appendix  Ejndidijmidis. — The  appendix  epididymidis  is  also  occasion- 
ally connected  with  the  ejjididymis.  It  is  a  vesicle  lined  with  cuboid  epi- 
thelium and  contains  a  clear  fluid  like  that  found  in  the  hydatids  of  Morgagni. 
It  is  probably  a  remnant  of  the  Muellerian  duct. 

The  epididymis  and  its  appendages  have  the  same  vascular,  lymphatic, 
and  nerve  supply  as  the  testis. 

5.  The  Spermatic  Cords. — These  are  two  funicular  structures,  each  about 
1.5  cm.  in  diameter,  by  which  the  testes  and  epididymides  are  suspended  in  the 
scrotum.  The  left  cord  is  somewhat  longer  than  the  right,  so  that  the  left 
testis  hangs  the  lower.  Each  cord  is  an  aggregate  of  several  components, 
naiuely,  the  vas  deferens,  the  spermatic  artery,  the  artery  of  the  vas  deferens, 
the  pampimform  plexus  of  veins,  the  lymphatics,  and  the  spermatic  plexus 
of  nerves. 

The  Vas  Defei-ens. — The  vas  deferens,  the  terminal  excretory  duct  of  the 
testis,  is  continuous  with  the  ductus  epididymidis  at  the  lower  portion  of  the 
glol)us  minor.  It  is  about  two  feet  long  and  2  mm.  in  diameter,  and  consists, 
from  without  inward,  of  the  following  layers:  a  fibro-elastic  adventitia;  a  longi- 
tudinal layer  of  smooth  muscle;  a  circular  layer  of  smooth  muscle;  a  sul> 
mucosa  containing  smooth  muscle;  a  tunica  propria  of  connective  tissue; 
and  a  mucosa  of  two  layers  of  columnar  e])ithelium.  It  will  be  seen  that  the 
walls  are  relatively  very  thick  and  the  lumen  of  the  duct  very  small. 

The  Spermatic  Artery. — The  spermatic  artery  is  given  off'  from  the  aorta. 

The  Artery  of  the  Vas  Deferens. — This  artery,  which  is  a  branch  of  the  superior 
vesical,  lies  close  upon  the  vas  deferens  and  supplies  it. 

The  Pamjnniform  Plexus  of  Veins. — The  individual  vessels  which  enter  into 
the  comiKisition  of  this  plexus  eventually  unite  to  form  the  siiermatic  vein. 

The  lymphatics  are  the  same  as  those  of  the  testis. 

The  Nerves. — The  nerve  supply  is  furnished  by  the  spermatic  plexus  of  nerves. 

All  the  elements  enumerated  above  are  bound  together  by  areolar  tissue 
into  a  single  structure — the  spermatic  cord.  Leaving  the  scrotum  at  the  ex- 
ternal inguinal  ring,  the  cord  passes  through  the  inguinal  canal  to  the  internal 
inguinal  ring,  where  its  components  diverge  subperitoneally.  The  veins  and 
lymphatics  go  to  their  respective  destinations,  the  arteries  and  nerves  to  their 
tnmks  of  origin.     The  vas  ileferens  hooks  around  the  outer  side  of  the  deep 
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epigastric  vessels  near  their  point  of  orijiiii,  crosses  tlie  internal  iliae  vessels,  and 
diijs  down  into  the  pelvis  to  the  base  of  the  bladder,  crossing  the  obliterated 
hy|)ogastric  arteiy,  but  passing  between  the  ureter  and  the  posterior  bladder 
wall.  Here  it  becomes  first  sacculated,  then  narrowed,  and  finally  unites  with 
the  duct  of  the  seminal  vesicle  on  the  c(jrr(>sponding  side. 

In  early  fa^tal  life,  the  testes  and  epididymides,  which  are  developed  re- 
spectively from  the  embryonic  genital  folds  and  Wolffian  bodies,  lie  below  the 
kidneys  in  the  retroi)eritoneaI  sjiace.  .\ttached  to  the  lower  pole  of  each  testis 
is  a  fibrous  cord,  containing  also  some  muscle  tissue,  which  passes  down  through 
the  inguinal  canal  to  be  inserted  into  the  base  of  the  scrotum.  This  cord,  which 
is  called  the  gubernaculum  testis,  receives  accessory  fibres  from  Scarpa's  triangle, 
from  the  perineum,  and  from  the  root  of  the  penis.  Toward  the  end  of  fce- 
tal  life,  testis  and  epididymis  begin  to  descend  through  the  inguinal  canal, 
whether  merely  guided  by  the  gubernaculum  or  aided  by  its  actual  contraction 
is  not  definitely  known.  As  they  pass  through  the  canal,  the  spermatic  cord 
is  for  the  first  time  formed  behind  them;  and  testis,  epididymis,  and  cord  in 
their  ])rogress  become  invested  with  a  series  of  coveringti  derived  from  the 
tissue  layers  through  or  past  which  they  go.  The  process  of  descent  is  nor- 
mally complete  at  or  shortly  after  birth.  The  above-mentioned  system  of 
coverings  will  now  be  described  as  found  in  the  adult,  with  reference  to  their 
fcetal  sources  of  origin. 

6.  The  Coverings  of  the  Testis,  Epididymis,  and  Spermatic  Cord.— 
The  Tunica  Vaginalis. — ^The  tunica  vaginalis  is  a  layer  of  serous  tissue  imme- 
diately covering  the  tunica  albuginea.  It  passes  from  the  surface  of  the  testis 
over  a  great  part  of  the  epididymis  and  the  lower  portion  of  the  cord,  then  is 
reflected  on  itself  so  as  to  form  a  closed  sac,  or  potential  cavity,  like  the  peri- 
cardium, whose  parietal  and  visceral  surfaces,  normally  in  contact,  are  covered 
by  a  layer  of  endothelial  cells.  It  is  derived  from  the  processus  vaginalis,  a 
pouch  of  peritoneum  which  i)recedes  the  testis  in  its  coui"sc  down  the  inguinal 
canal.  At  first  its  cavity  conmiunicates  with  the  peritoneum,  l)Ut  later  the  upper 
portion  of  the  jjouch  becomes  obliterated,  leaving  oidy  a  short  funicular  por- 
tion or  neck  of  the  tunic  surrounding  the  cord  just  above  the  testis. 

The  Infundibuiiform  Fascia. — The  infundibuliform  fascia  is  a  comi^lete 
pouch  of  thin  fibrous  tissue  containing  testis,  epididymis,  and  cord,  and  is 
continuous  at  the  internal  inguinal  ring  with  the  transvei-salis  fascia  from 
which  it  is  derivixl.  Over  the  testis  it  lies  ne.xt  and  external  to  the  tunica 
vaginalis. 

The  Crema.ster  Muscle. — This  is  a  thin  layer  of  striated  muscle-fibres,  derived 
usually  from  the  lower  liorder  of  the  internal  ol)lique,  disposed  in  a  series  of  de- 
pendent loops  over  the  cord  as  far  down  as  the  testis,  and  united  by  a  tenuous 
areolar  tissue,  thus  together  forming  the  cremasteric  fascia.  The  cremaster  exerts 
a  reflex  and  sometimes  a  voluntary  action  in  drawing  up  the  testis  clo.ser  to  the 
perineum,  and  nuist  proliably  be  regarded  as  the  renmant  of  a  once  imjiortant 
mechanism.  capai)le  of  i)rotecting  the  testis  and  at  the  same  time  endowing  it 
with  the  power  to  retract. 
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The  Inlcrcolumnar  Fascia  is  a  thin  Hl)r(i\is  sae  wiiicli  cDiniiicti'ly  onolosos  the 
testis,  the  epididymis,  and  the  lower  jjortion  of  the  cord  as  far  as  the  external 
inguinal  ring,  where  it  is  continuous  with  the  intercolumnar  fibres  of  the  apo- 
neurosis of  the  external  ohlicjue,  from  which  it  is  derived.  Over  the  testis  it 
lies  next  external  to  the  infundibuliform  fascia. 

The  Areolar  Layer  is  a  layer  of  loose  tissue  which  overlies  the  intercolunniar 
fascia  and  in  the  scrotum  serves  to  separate  it  from  the  dartos.  In  its  meshe.s 
may  be  found  the  atroi)hic  remnant  of  the  gubernaculum,  which  still  acts  to 
moor  the  testis  to  the  bottom  of  the  scrotum. 

This  sj^stcm  of  coverings  receives  its  blood  supply  through  the  cremasteric 
artery,  a  branch  which  is  given  off  from  the  deep  epigastric  at  the  inner  margin 
of  the  internal  inguinal  ring  and  accompanies  the  cord  through  the  inguinal 
canal.  The  veins  and  lymphatics  of  the  coverings  are  tributary  to  those  of  the 
testis  antl  the  eijididymis.  The  motor  nerve  supply  of  the  cremaster  muscle 
is  from  the  lumbar  plexus  through  the  genital  branch  of  the  genito-crural  nerve, 
which  also  accompanies  the  cord.  The  ilio-inguinal  nerve  likewise  passes 
through  the  canal,  but  leaves  the  cord  at  the  external  inguinal  ring. 

It  remains  to  describe  some  structures  not  strictly  of  the  male  external 
genital  oi-gans,  but  so  closely  connected  with  them  in  function  that  their  con- 
sideration I)elongs  with  this  subject. 

7.  The  Seminal  Vesicles. — The  seminal  vesicles  are  two  lobulated,  sac- 
cular structures,  each  aliout  (i  cm.  in  length,  placed  on  the  posterior  surface 
of  the  bladder,  near  its  base,  and  lying  between  that  organ  and  the  rectum. 
They  serve  as  repositories  for  the  seminal  fluid  containing  the  spennatozoa, 
to  which  they  probably  add  a  secretion  of  their  own.  Histologically  they  arc 
identical  in  stnicture  with  the  terminal  portion  of  the  vasa  deferentia,  which 
lie  just  internal  to  tlieni  on  either  side.  Each  vesicle  has  a  duct  which  unites, 
near  the  base  of  the  postate  gland,  with  the  corresponding  vas  to  form  the  ejac- 
ulatory  duct. 

8.  The  Ejaculatory  Ducts. — The  ejaculatory  ducts  are  two  tubes  jmssing 
on  each  .-idc  fnnu  tlirir  point  of  origin  through  the  substance  of  the  prostate 
to  empty  into  the  urethra.  Each  is  aljout  2  cm.  in  length  and  is  composed  of 
a  vascular  adventitia,  a  longitudinal  layer  of  smooth  muscle  fibres,  a  circular 
layer  of  smooth  nuiscle  fibres,  a  basement  membrane,  and  a  single  layer  of 
columnar  epithelium. 

9.  Cowper's  Glands. — Cowper's  glands  are  two  round,  lobulated,  com- 
pound tuliular  glanils.  each  about  8  mm.  in  diameter.  They  are  placed  imme- 
diately behind  the  bulb  of  the  corpus  spongiosum,  between  the  layers  of  the 
deep  perineal  fascia,  on  each  side  of  the  urethra,  into  which  their  ducts  open. 
The  mucous  membrane  of  these  ducts  consists  of  several  layere  of  cuboidal 
epithelium,  but  the  gland  tubules  are  lined  with  a  single  layer  of  columnar  cells. 

10.  The  Urethra. — The  urethra  is  the  teniiinal  excretory  duct  of  Ijoth  the 
genital  and  the  urinary  system.  It  is  a  tube  (Fig.  4.")3)  which  varies  from  20  to 
2.3  cm.  in  length  and  extends  from  the  neck  of  the  bladder,  with  which  it  is 
continuous,  to  the  external  urinary  meatus,  passing  on  its  way  through  the  pros- 
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tatc  f^land  and  t\u-  corpus  spoiifiiosum.     Anatomicallj-  it  is  divided  into  four 
portions — the  prostatic,  the  incnibranous,  the  bulbous,  and  the  cavenious. 

The  prostatic  unthra  is  that  portion  of  the  urethra  which  lies  within  the 
substance  of  the  prostate  jjland.  It  is  about  3  cm.  long  and  fusifonn  in  shape, 
with  a  diameter  varj-ing  between  (j  and  10  mm.  On  the  floor  are  encountered 
in  succession: — (1)  The  verumontanum,  or  the  caput  gallinagini.s — a  longi- 
tudinal   ridge    comjio.^ed    of   erectile    tissue,     ci)  The    ])rostatic    sinuses — two 


Fig.  4.'j.3. — .\natomicil,  .Sagittal  Section  of  the  Penis,  slu 


till-  Relations  oi  the  Parts. 


shallow  fossa"  lying  on  both  sides  of  the  verumontanum.  Into  the-sc  fo.s.sa^  open 
the  prostatic  tlucts,  through  which  the  secretion  of  the  prostate  reaches  the 
urethra.  (3)  The  sinus  pocularis,  or  uterus  masculinus — a  depression  at  the 
distal  extremity  of  the  verumontanum,  into  which  open  the  ejaculatorj-  ducts. 

The  Membranous  Urethra. — The  membranous  urethra  is  that  portion  of  the 
canal  which  extends  from  the  prostate  to  the  bulb  of  the  corpus  spongiosum 
and  between  the  layers  of  the  triangular  ligament.  It  is  alwut  2  cm.  in 
length  and  o  mm.  in  diameter,  being  curveil  concave  anteriorly  as  it  passes 
under  the  arch  of  the  pubic  symphysis. 

The  Bulbous  Urethra. — The  bulbous  urethra  is  that  [tortion  of  the  canal 
which  is  lodged  in  the  bulb  of  the  corjjus  spongiosum.  It  is  about  2  cm.  long 
ami  is  dilated  to  a  diameter  of  8  mm.     Into  it  oi)en  the  ducts  of  Cowper's  glands. 

The  Cavernous  Urethra. — The  cavernous  urethra  is  that  portion  of  the  canal 
which  passes  through  the  body  and  the  glans  of  the  cori)us  s])ongiosum.  Its 
length  varies  with  that  of  the  penis:   its  diameter  is  about  li  mm.     Within  the 
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glans  it  has  a  fusiform  ciilatatiim.  called  the  fossa  navicularis,  with  a  iiiaxiiutiin 
dianioter  of  10  iiiiii. 

Histolofiically  the  urethra  is  composed  of  four  different  layers:  a  circular 
layer  of  smooth  muscle  (absent  in  the  cavernous  portion):  a  longitudinal  layer 
of  smooth  muscle:  a  tunica  jiropria.  which  is  rich  in  clastic  fibres;  and  a  mucosa, 
which  varies  in  ciiaracter  in  the  different  portions.  For  example,  in  the  pros- 
tatic ijortion  the  canal  is  provided  with  a  transitional  epithelium  similar  to  that 
of  the  bladder,  and  in  fact  continuous  with  it.  In  the  membranous  portion 
the  lining  epithelium  is  of  the  stratified  columnar  variety.  In  the  bulbous 
and  cavernous  portions  there  is  a  single  layer  of  columnar  cells.  The  fossa 
navicularis  is  lined  with  a  stratified  squamous  epithelium,  continuous  with  that 
which  covers  the  surface  of  the  glans. 

Embedded  in  the  mucosa  and  submuco.sa  are  numerous  simple  and  branched 
follicular  mucous  glands,  known  as  urethral  glands,  or  glands  of  Littre,  the  secre- 
tion from  which  is  tlischarged  directly  into  the  lumen  of  the  urethra.  Not  to  be 
confounded  with  these  are  the  so-called  urethral  laeuna^of  Morgagni,  blind  pocket- 
ings  or  diverticula  of  the  mucous  membrane  without  the  true  glandular  function. 

The  blood-supply  of  the  seminal  vesicles,  cjaculatory  ducts,  Cowper's  glands, 
and  the  upi)er  portions  of  the  urethra  is  through  the  inferior  vesical  and  middle 
hemorrhoidal  branches  of  the  anterior  trunk  of  the  internal  iliac  artery.  The 
venous  return  is  through  the  vesico-prostatic  and  hemorrhoidal  plexuses  to  the 
internal  iliac  \'eins.  The  lymphatics  join  those  of  the  bladder  and  empty  into 
the  internal  iliac  lymph  nodes.  The  nerves  are  from  the  hypogastric  i)lexus 
of  the  sympathetic. 

Through  the  urethra  the  urine  is  discharged  from  the  bladder  by  the  act  of 
micturition.  Through  it  also  the  seminal  fluid  is  discharged  by  emission. 
During  sexual  excitement  a  wave-like,  peristaltic  contraction,  begun  in  the 
muscular  coat  of  the  ductus  epididymidis,  is  transmitted  along  that  duct  and 
the  vas  deferens,  carrying  with  it  multitudes  of  spermatozoa.  These  unite 
with  the  reserve  supply  poin-ed  out  from  the  seminal  vesicles  into  the  sinus 
pocularis,  where  the  whole  is  mixed  with  the  prostatic  secretion.  At  the  moment 
of  orgasm,  the  seminal  fluid  thus  formed  is  projected  through  the  urethra  by 
a  series  of  rhythmic,  forcible  contractions  not  only  of  the  muscular  coats  of  the 
urethra,  but  also  of  the  perineal  muscles,  receiving  as  it  goes  the  further  secretion 
of  Cowper's  glands  and  of  the  glands  of  Littre.  It  is  supi^osed  that  the  erectile 
dilatation  of  the  verumontanum  during  coitus  prevents  the  regurgitation  of  semen 
into  the  bladder  through  the  jjrostatic  urethra. 

II.   EMBRYOLOGY.* 

1.  The  genital  organs  of  the  male  and  the  female  have  a  close  resemblance 
in  their  early  developmental  stages;  in  fact,  the  similarity  between  the  adult 
female  and  the  f(etal  male  is  fre(juently  noted. 

♦The  account  here  given  li;is  hccn  <lrawii  largely  from  McMurrich.  ■'M.anual  of  Emhry- 
olog}'."     (Oberdorfer.) 
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The  penis  develojjs  from  the  so-called  "genital  eminence,"  a  tulierde  of  cav- 
ernous tissue,  the  vessels  of  which  are  not,  however,  in  close  relationship  with 
the  •'corj)ora."  The  latter  grow  longitudinally,  while,  upon  their  ventral 
surface,  two  clefts  appear  which  form  the  genital  grooves.  After  his  studies 
in  the  young  pig  and  in  older  human  embiyos,  Reichel  concludes  that  the  .so- 
called  "genital  groove"  first  comes  behind  the  glaas  at  the  fourth  month,  at 
a  time  when  the  urinary  tube  is  already  completely  formed  in  the  penis  itself. 
Both  of  these  urethral  clefts  join  their  jjosterior  borders  from  before  backward, 
and  thus  form:  (1)  the  urethra,  whose  epithelium  is  of  ectodermic  origin;  (2)  the 
erectile  bodies;   (3)  the  skin  which  surrounds  them. 

The  glandular  portion  of  the  urethi'a  develops  in  the  same  manner  as  the 
urethra  proper,  except  that  the  genital  grooves  do  not  become  smaller  here:  they 
cause  in  this  manner  the  typical  relationship  between  the  glans  and  the  corpora 
cavernosa.  The  glans  is  the  forward  end  of  the  genital  eminence;  the  sulcus 
retroglandularis  resulting  from  a  turning  in  of  the  epithelium.  The  skin  cov- 
ering the  penis  grows  forward  to  enclo.se  the  glans,  thus  forming  the  jjrepucc, 
its  epithelium  fusing  with  that  of  the  glans. 

The  fusion  of  the  genital  folds  converts  the  vestibule  and  the  groove  upon 
the  vestibular  surface  of  the  penis  into  the  terminal  portion  of  the  male  urethra. 
The  vasa  deferentia  and  the  utems  masculinus  thus  open  upon  the  floor  of  the 
urethra.  The  approximation  of  the  two  genital  eminences  interposes  them 
between  the  base  of  the  penis  and  the  perineal  body;  their  union  forms  the  scro- 
tum. The  line  of  junction  of  the  genital  eminences  is  marked  by  the  median 
rhaphe  of  the  scrotum.  The  mesenchymal  tissue  primarily  composing  the 
genital  swellings  becomes  differentiated  into  a  series  of  layei-s  which  are  iden- 
tical with  those  fovmd  in  the  abdominal  wall,  as  will  be  seen  by  the  following 
schedule: — 

Abdominal  Wall.  Scrotum. 

Integument.  Integument. 

Superficial  fasciae.  Darto.s. 

External  oblique  muscle.  Intercolumnar  fascia. 

Internal  obliijue  muscle.  Cremasteric  fascia. 

Transversalis  muscle  and  deep  fasciiJe.  Infimdibulifonn  fascia. 

Peritoneum.  Tunica  vaginalis. 

2.  \'arious  anomalies  are  to  be  noted  which  are  dependent  upon  inhibition 
or  excess  of  development  of  parts  of  the  sexual  apparatus.  AVhen  the  lips 
of  the  groove  on  the  vestibidar  svn-face  of  the  i>enis  fail  to  fuse,  the  penile  por- 
tions of  the  urethra  remain  incomplete,  the  resulting  defect  representing  the 
condition  known  as  hypospadias. 

Hypospadias. — Complete  hypospadias  and  arrested  development  of  the  penis 
are  frequently  synchronous,  thus  giving  the  male  a  dose  resemblance  to  the 
female  genitalia,  a  rare  anomalous  state  known  as  hermaphroditism. 

Hermaphroditism. — Since  most  of  the  ca-ses  of  this  condition  are  incom- 
plete, and  result  from  excessive  development  of  the  accessory  sexual  organs,  the 
uterus  masculinus  and  the  clitoris,  a  more  proper  term  for  this  class  is  spurious 
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hcnnaphniditisin.  True  licniiapluddilisiii  is  a  tcmi  which  sliould  he  rcsiTvcd 
for  possible  casus  in  which  the  genital  ridges  give  rise  to  both  ova  and  sper- 
matozoa in  the  same  individual.  '  Such  cases  are  of  extreme  rarity  in  the  human 
species. 

The  urethra  of  the  adult  is  the  real  representative  of  the  cloaca,  but  some 
additional  jwints  in  ftrtal  develoi^ment  must  be  noted.  The  male  urethra,  as 
far  as  the  bulb,  is  the  analogue  of  the  entire  female  urethra;  for  it,  too,  is  the 
cloaeal  renuiant.  The  jxMiile  urethra  is  formed  by  closure  of  the  genital  fold 
and  i)y  central  des(|uamation  of  the  invading  block  of  cells.  It  i.s,  for  .some 
time  during  development,  also  blocked. 

Ectopia  Vesicae. — A  word  may  be  said  with  regard  to  ectopia  vesicae. 
During  embiyonic  and  fcetal  life  the  urethra  in  both  sexes  has  a  stage  in  which 
it  is  imjjerforate  and  this  stage  may  persist  as  a  malfoniiation.  The  pathology 
of  ectopia  is  simply  the  bursting  of  the  bladder  and  the  urethra  through  jjre.ssurc 
from  within.  Neither  of  the  two  connnon  theories — that  which  attributes  it 
to  rupture  of  the  cloaeal  membrane  or  that  w'hich  represents  it  as  being  due  to 
failure  of  the  two  sides  of  the  primitive  streak  to  meet  in  the  middle  line — is 
tenal)le,  though  they  do  conform  to  the  common  features  of  the  abnormalities. 
There  is  often  a  scrotum.  This  could  not  occur  if  the  primitive  streak  of  the 
cloaeal  membrane  were  open.  There  are  always  a  ]5erineum,  often  a  perfect 
anus,  and  usually  a  normal  vagina.  None  of  these  would  be  iiresent  if  these 
theories  were  true.  The  arguments  in  fa\-or  of  a  burst  urinary  canal  are  as 
follows: — Urine  is  secreted  by  the  foetus  in  utero,  and,  when  the  urethra  is 
imperforate,  all  stages  of  distended  bladder  have  been  found.  Again,  when  there 
is  absence  of  kidneys  or  uretei-s,  or  when  there  is  umbilical  fistula,  foetuses 
have  been  found  with  persistent  urethral  occlusion;  and,  in  well-recorded  cases 
of  ectopia  vesicie,  an  actual  occlusion  of  the  cleft  urethra  is  reported.  Signs 
of  the  distention  stage  are  seen,  in  cases  of  ectopia  vesica*,  in  the  condition  of 
the  jjelvis,  which  is  exactly  that  which  would  be  produced  by  an  internal  force 
driving  the  symphy.sis  pubis  asunder  and  splaying  out  the  entire  pelvis.  There 
is  no  loss  of  middle-line  development,  but  the  two  sides  of  the  pelvis  have  been 
pushed  aside  from  within  and  the  recti  abdominis  forced  aside  with  them.  The 
stage  with  imi)erforation  normally  exists  in  the  developmental  histoiy  of  all  tlie 
posterior  vesical  orifices.  In  all  of  these  orifices  the  imperforation  stage  may 
persist  as  an  abnormality.  It  is  not  uncommon  for  this  condition  to  affect  more 
than  one  orifice  in  one  of  these  cases.  The  persistence  of  the  block  in  the  urethra 
is  the  rarest  condition,  as  a  fa?tal  use  is  made  of  the  canal ;  for  it  is  recognized 
that  the  kidneys  are  active  during  fcx'tal  life.  When  this  block  persists,  various 
abnormalities  are  met  with — immensely  distended  bladder,  umbilical  fi.stula, 
epispadias,  and  ecto|)ia  vesicae;  these  results  being  caused  by  the  definite  in- 
ternal strains  produced  at  the  definite  yielding  [joints  in  th(>  urinary  canal. 
Or,  again,  the  kidneys  may  not  develop,  and  there  may  be  no  distention,  but  the 
block  remains. 
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III.  ^L\LF()R^[ATI^)XS. 


Maifonnati'iiis  (if  \]v  penis  arc  very  rare. 

Total  Absence  of  the  Penis. — This  malfomiation  has  boon  notod  by  Fischer. 
The  scrotum  was  iiorinal  in  this  ca.'^c,  though  the  ilcscont  of  the  testes  \va.s  de- 
layed. It  was  supposed  that  the  penis  wa.s  amputated  during  intra-uterine  life. 
Double  Penis. — Double  penis  (Fig.  4.54)  ha.s  been  seen  a  few  times,  and  has 
usually  been  only  partial.  The  urethra;  may  or  may  not  connect.  I)ui)li- 
cation  of  the  glans  alone  is  the  most  common 
condition:  the  division  may  be  horizontal  or 
perpendicular.  The  t  rue  urethra  usually  opens 
below  the  cleft. 

Dermoid  Cysts  of  the  Prepuce  and  the 
Penis. — The  origin  of  these  al)nonnal  condi- 
tions (Fig.  4.5."))  is  related  in  some  manner 
to  the  various  openings  and  closures  which 
have  to  do  with  the  development  of  the 
genital  .system.  At  the  .same  time  these  tu- 
mo:-s  are  rare  as  compared  with  the  fi.ssural 
dermoids  of  the  skull.  Formerly  these  tu- 
moiv;  were  regarded  as  retention  cysts,  but  a 
close  .study  has  shown  them  to  have  an  en- 
tirely different  origin,  and  to  be  composed 
of  many  different  tissues,  and  thus,  while 
some  are  true  retention  cysts,  the  majoiity 
must  go  back  to  some  embryonic  disturbance  of  the  tissues.  These  cysts 
come,  by  j^reference,  ujion  the  foreslcin,  more  rarely  upon  thi-  body  of  the  penis, 
scrotum,  and   perineum.     All  are   distinguished   from   other  secondary   cysts 

by  their  microscoi^c  structua-. 
Their  walls  consist  of  several 
layei-s  of  .squamous  epithelium 
with  typical  rete  cells  and  a 
horny  layer.  The  subepithelial 
layer  .shows  a  suggestion  of  the 
papillaiy  arrangement.  The 
tissue  a.s  a  whole  resembles  the 
structvue  of  the  skin,  and  thus 
diffei-s  from  that  of  the  reten- 
tion cysts. 

Near  the  S(|uamous  epithe- 

Fk.  4.5.x     Cyst  nf  Prepuce.      (.Vftor  Rcdarcl.)  jj^^^^^   ^^^^^   ^^^^^,  ^y^  ^^^^^^^^  ^^^.j,. 

appearance  dermoid  cysts  which  take  their  origin  from  the  Anlaf/c  of  the  mu- 
cous membrane  epithelium.  Tiiey  also  apjiear  through  incomplete  closure  of 
the  borders  of   the  genital  cleft,  where  thev  come  near  tlie  urethra.      These 
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cyj^ts  lie  mostly  in  llic  rhaplic  and  arc  liut  slijrlitly  attached  to  the  suhcvita- 
neous  tissue.  They  can  l)e  easily  pushed  atiout  antl  give  more  or  less  lluc- 
tuation  when  they  are  lined  with  secreting  mucous  membrane. 

Phimosis. — Phimosis  may  be  defined  as  a  narrowing  of  the  opening  of  the 
piepuce,  wliich  prevents  it  from  Ijeing  drawn  back  over  the  glans  when  the 
penis  is  erect.  The  degree  of  narrowing  may  vary  all  the  way  from  cases  where 
the  prepuce  can  be  drawn  back  when  the  i)enis  is  flaccid,  to  cases  in  which  there 
is  absolute  retention  of  urine. 

Etiology. — By  far  the  larger  nunil)er  of  the  ca.si's  of  jihimosis  are  congenital. 
A  certain  amount  of  adhesion  of  the  inner  surface  of  the  prepuce  to  the  glans 
is  normal  and  disappear  as  the  child  grows  older:  but  when  we  find  a  decrease 
in  tlie  size  of  the  opening,  at  the  point  where  the  mucous  and  cutaneous  layers 
join,  we  have  a  true  phimosis. 

In  addition  to  the  congenital  we  may  have  an  acquired  form.  This  may 
result  from  trainna.  Such  cases  sometimes  follow  circumcision,  [larticularly 
in  children.  It  is  most  often  seen  in  cases  where  a  redundant  pi'cpuee  has  Ijeen 
removed,  but  enough  has  been  left  to  cover  the  glans,  and  healing  has  Ijeen 
delayed.  The  result  is  an  abnoi'mal  amovmt  of  scar  tissue  which  contracts  vmtil 
it  is  impossible  to  retract  the  prepuce.  If  this  condition  of  the  parts  results  it 
usually  hajjpens  when  the  inner  layer  of  the  prepuce  has  not  been  dissected  Imck 
after  tiie  clamp  operation. 

Any  traumatism  of  the  foreskin  may  give  enough  cicatricial  contraction 
to  cause  i)himosis,  and  the  reported  cases  from  imusual  injuries  are  numerous. 
It  is  not  likely  to  occur  when  healing  is  rapid,  but  is  dependent  largely  on  contrac- 
tion of  scar  tissue  resulting  from  suppuration. 

In  adults  a  common  cause  is  found  in  the  freciuent  small  tears  that  arc  caused 
either  in  coitus  or  by  attempts  at  forcible  retraction.  Anything  which  makes 
the  foreskin  less  jjliable  and  elastic  or  increases  the  size  of  the  tissues  which  have 
to  pass  through  the  opening,  can  produce  phimosis.  Under  the  first  heading 
come  chancres  and  chancroids.  With  the  former,  especially,  we  often  see  a 
temporaiy  phimosis  when  the  chancre  is  on  either  layer  of  the  foreskin.  It 
is  less  conunon  with  chancroid,  if  we  excc])!  those  cases  in  which  there  is  a  great 
deal  of  inflanmiatory  reaction.  Verruc;e  may  be  a  cause  when  they  are  situated 
on  the  foreskin  itself  and  are  so  considerable  as  to  produce  appreciable  thick- 
ening and  loss  of  elasticity;  or  they  may  jjroduce  the  same  effect  when  they  are 
situated  on  the  glans  and  are  large  enough  to  increase  its  size  greatly.  Ulcers 
fre>m  whatever  cause  may  act  in  the  same  way  as  chancroids. 

The  presence  of  a  sarcoma  or  a  cancer  may  result  in  inability  to  retract  the 
foreskin.  In  these  diseases  the  disability  may  arise  either  frcjm  diminished  elas- 
ticity of  the  prepuce  or  from  increased  size  of  the  glans,  or,  what  is  more  com- 
mon, from  a  combination  of  both. 

The  various  acute  inflammations  may  also  act  as  causes  of  the  acquired  form 
of  phimosis.  For  example,  it  not  infrequently  happens  that,  when  a  patient 
with  a  redundant  foreskin  has  an  acute  gonorrhtea,  there  is  so  much  swelling 
of  the  tissues  of  the  foreskin  that  it  is  utterly  imi)ossible  to  retract  it.     There 
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is  usually  a  marked  balanitis  or  balano-posthitis  in  these  cases.  Balanitis 
without  an  accompanying  gonorrha'a  may  give  the  same  result.  In  fact,  some 
of  the  most  difficult  cases  to  treat  come  from  repeated  attacks  of  balanitis. 
Not  only  may  the  opening  be  narrowed  down  to  a  small,  hard,  cicatricial  ring, 
but  tlic  iimer  layer  of  tlic  foicskin  may  become  so  adherent  to  the  surface  of  the 
glans  that  a  careful  dissection  is  necessary  in  order  to  free  it.  There  is  often 
a  history  of  repeated  attacks  occurring  from  infancy  on,  and  characterized 
by  a  gradually  increasing  j^himosis. 

P.iTHOLOGY. — The  action  of  scar  tissue  is  the  same  in  the  foreskin  as 
elsewhere,  and  to  cicatricial  contraction  are  due  mo.st  of  those  causes  of  accjuired 
phimosis  which  are  not  immediately  dei)endent  upon  one  of  the  acute  inflam- 
mations or  uijon  the  ])resence  of  a  new  growth.  The  loose  cellulai-  ti.s'^ue  lying 
between  the  two  layers  of  the  foreskin  readily  lends  itself  to  any  process  that 
gives  rise  to  irdcina,  ami  comparatively  slight  and  rather  remote  sources  of 
infecti(jn  may  result  in  considerable  swelling  of  the  prepuce. 

DuGNOSis. — The  diagnosis  is  easy.  It  is  a  simple  matter  to  determine 
whether  the  prepuce  can  or  cannot  be  retracted  over  the  glans. 

Symptoms. — There  are  often  no  symptoms.  Many  men  go  through  life  with 
even  a  rather  tight  phimosis  and  never  have  any  ill  effect  from  it.  Babies  maj^ 
have  trouble  in  urination  even  amounting  to  retention.  The  foreskin  may 
balloon  out  with  each  micturition  to  several  times  its  normal  size.  There  can 
be  no  doubt  that  the  straining  caused  in  trying  to  pass  water  is  one  cause  of 
hernia  in  babies.  What  usually  calls  attention  to  the  condition  is  the  fre(|uent 
recurrence  of  attacks  of  slight  inflammation.  The  foreskin  cannot  be  retracted 
so  as  to  cleanse  the  glans  i)roperly  and  the  retained  smegma  sets  up  an  irritation 
which  may  varj'  in  degree  from  a  slight  itching  sensation  to  an  acute  inflamma- 
tion witli  a  profuse  purulent  discharge.  In  patients  with  a  veiy  small  external 
opening  we  may  have  formation  of  calcareous  deposits  in  the  preputial  sac. 

A  tight  foreskin,  either  with  or  without  adhesions,  has  to  assume  the  re- 
sponsit)iIity  for  a  multitude  of  so-called  reflex  symptoms  in  children.  One 
cause  of  masturbation  is  undoul^teilly  the  irritation  caused  by  retained  secre- 
tion which  induces  the  child  to  rul)  the  genitals.  This  indirectly  may  lead  to 
irritability,  l)ut  it  is  hartl  to  see  how  a  tight  foreskin  alone  can  lead  to  con- 
vulsions ancf  epilepsy,  exce])t  in  the  presence  of  a  very  unstable  nervous  con- 
dition. Pruritus  scroti  and  enuresis  ha\T  been  cured  too  many  times  by  cir- 
cumcision to  leave  any  doulit  that  in  many  of  these  cases  jihimosis  was  the 
cause  of  the  symptoms. 

TuK.vTMKNT. — The  treatment  is  more  or  less  ilependent  on  the  cause.  If 
it  be  a  congenital  phimosis,  without  inflammatory  comi)lications,  stretching  the 
opening  may  be  tried.  Xaridus  dilatoi-s  have  been  devi.-^ed  for  this  purpose, 
but  the  best  is  the  glans  itself.  Attempting  to  draw  back  the  foreskin  forces 
the  conical  end  of  the  glans  into  the  opening  and  stretches  it  better  than  can 
any  mdal  dilator.  This  method  is  painful,  tedious  alike  to  operator  and 
patient,  and,  after  ail.  inenicicnt  in  •■uiy  but  the  simplest  causes.  It  should  not 
be  jiersistently  tried,  except  where  operation  is  strongly  contra-indicated.     If 
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the  phimosis  be  aequirecl  and  be  chie  to  inflaimnatory  exudate  alone,  syringing 
out  the  foresivin  with  warm  boric  acid  or  a  weak  permanganate  sokition,  or  even 
with  salt  solution,  may  effect  a  cure.  A  soft,  pointed  syringe  should  he  used 
and  care  taken  to  avoid  traumatism.  Soaking  the  penis  in  hot  boric  sdlutinn 
may  also  prove  hel|)fu!. 

I'sually  some  cutting  oiieration  is  needeil.  Tiiis  may  l)e  done  either  with 
or  without  an  ana-sthetic,  according  to  the  age  and  condition  of  the  ])atient. 
The  oix'i-ation  selected  may  hv  either  the  dorsal  slit,  the  two  lateral  slits,  or  a 
circumcision.  Of  these,  the  doi-sal  slit  may  be  done  without  amesthcsia  or  with 
local  ana'sthesia.  Taylor's  operation,  where  two  lateral  slits  are  made,  is  not 
nuich  more  painful  than  the  dorsal  slit.  .\  regular  circumcision,  except  in 
young  babies  or  adults  with  an  extraordinary  amount  of  fortitude,  rerjuires 
some  kind  of  anu'sthesia.  For  young  children  cocaine  is  not  ^■ery  satisfactory, 
but  for  those  who  are  able  to  exercise  some  self-control,  it  is  excellent.  It  may 
be  used  in  a  weak  solution,  one-half  of  one  per  cent  being  very  efficient.  If  the 
penis  be  wound  from  before  back  with  a  rubber  bandage  so  as  to  render  it  blood- 
less, and  a  tight  rubber  tourniquet  be  applied  at  the  base,  the  action  of  the 
cocaine  is  more  efficient.  If  too  tightly  ai)plied  the  tourniquet  may  give  more 
pain  than  the  operation.  In  injecting  the  cocaine  solution  it  must  be  borne  in 
mind  that  the  frenuni  is  the  most  sensiti\'e  place.  It  is  well  to  begin  to  inject 
on  the  doi-sum  at  the  nuico-cutaneous  junction  and  force  the  needle  back  slowly 
toward  the  corona.  If  the  point  of  the  needle  is  not  ]3ushed  ahead  of  the 
wheal  which  the  cocaine  raises  as  it  is  injected,  there  need  be  no  sensation  of 
])ain  after  the  fii-st  jirick.  If  the  foreskin  is  simplv  to  be  slit  open  upon  the  dor- 
sum this  single  ana'Stlutir  line  will  lie  enough.  For  a  complete  circumcision 
the  cocaine  should  be  used  more  freely.  .Vfter  ana'sthesia  is  cjuitc  complete, 
some  of  the  solution  should  be  injected  into  the  frenum  itself.  If  this  is  done 
slowly  and  carefully  there  will  be  no  ])ain.  If  a  small  amount  of  a  five-per-cent 
solution  of  cocaine  is  injected  into  the  preputial  cavity  and  retained  at  least 
five  minutes  before  the  cocaine  is  injected  subcutaneously.  it  adils  to  the  com- 
fort of  the  patient  during  operation. 

As  a  general  ana-sthetic,  ether  or  chloroform  is  needed.  Gas  or  ethyl  chlor- 
ide locally  are  satisfactoiy  for  the  don-^al  slit  or  the  lateral  operation,  but  their 
effect  is  not  lasting  enough  for  a  careful  circumcision. 

In  making  the  dorjal  slit  to  allow  of  retraction  of  the  prepuce,  great  care 
must  be  taken  that  the  blade  of  the  sci.'^sors  is  between  the  glans  and  the  fore- 
skin and  not  in  the  urethra.  If  the  operation  is  done  without  an  ana'sthetic, 
the  blade  of  the  scissoi-s  which  goes  inside  should  be  sharp  at  the  point.  It 
should  be  introduced  as  far  as  the  corona,  then  forced  quickly  through  thi' 
foreskin,  and  the  operation  completed  by  a  rapid  cut.  If  the  hemorrhage  does 
not  stop  quickly,  the  bleeding  i)oints  should  be  secured  and  tied  with  catgut. 
In  children  this  operation  alone  often  gives  perfect  results.  The  two  redun- 
dant flaps  gradually  retract  and  the  cosmetic  effect  is  often  perfect.  In  other 
cases  the  excess  of  tissue  can  be  removed,  according  to  the  method  to  be 
described  later,  either  immeiliately  or  after  a  long  enough  time  has  elajised 
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to  show  whether  the  flaps  will  retraet  liy  themselves.  In  eertaiii  eases  the  dia- 
mond-shaped wound  in  the  retracted  foreskin  may  be  sutured.  Thi.s  method 
is  particularly  applicable  to  those  cases  where  the  foreskin  is  short  and  the 
opening  narrow. 

Where  it  promi.ses  good  cosmetic  results,  the  dor.>al  slit  is  the  operation  of 
choice:  but  in  patients  with  long  jjrepuces  it  is  apt  to  leave  a  ragged  result  which 
later  will  require  further  operation.  As  a  temporary  relief  of  phimosis  due  to 
inflammatory  condition  it  is  of  great  \alui'.  It  is  not  ])ossible  pro])erly  to  treat 
a  balanitis  or  balano-posthitis  or  chancroids  or  chancre  or  any  ulcerating 
process  about  the  corona,  unless  the  prepuce  can  be  retracted.  The  doi-sal  slit 
usually  affords  ready  access  to  the  seat  of  the  trouble.  In  the  presence  of 
great  swelling  of  the  tissues  the  dorsal  incision  will  nfit  give  sufficient  exposure 
of  the  diseased  parts.  In  these  cases  the  two  lateral  incisions,  as  advocated  by 
Taylor,  give  a  better  view.  The  technirjue  of  the  operation  is  much  the  same 
as  that  for  the  dorsal  slit.  The  sharp  blade  of  the  scissors  is  introduced  into 
the  jireputial  sac  as  far  back  as  the  corona  glandis,  but  on  the  side  instead  of 
on  the  doi-sum.  The  point  is  then  rapidly  forced  through  and  the  cut  com- 
pleted. The  same  thing  is  done  on  the  other  side  of  the  glans.  This  makes 
two  flaps,  an  up])er  and  a  lower,  and  gives  a  particularly  good  exposure  of  the 
tissues  about  the  frenum.  It  is  a  temiwrary  expedient  only  and  re(iuires  re- 
moval of  the  redundant  flaps  later. 

Circumcision  without  the  Use  of  a  ('lamp. — .Many  slight  changes  in  the 
technifiue  of  the  operation  of  circumcision  have  been  devised,  but  the  sim])lest 
methotls  are  still  the  best.  The  clani|i  may  or  may  not  be  used,  at  the  option 
of  the  oix'rator.  If  no  clam])  is  eni]iloyed,  the  point  of  a  director  is  introduced 
in  the  median  line  as  far  as  the  corona  and  any  adhesions  which  may  exist  are 
separated.  The  sharp-pointed  blade  of  a  strong  pair  of  scissoi-s  is  then  intro- 
duced either  on  the  director  as  a  guiile  or  after  its  withdrawal.  The  prepuce 
is  then  slit  back  to  a  point  just  in  front  of  the  corona.  The  foreskin  is  drawn 
back  and  adhesions  are  separated  so  as  comjiletely  to  imcover  the  corona, 
especially  in  the  neighborhood  of  the  frenum.  We  generally  find  here  a 
collection  of  smegma.  The  whole  field  should  then  be  again  disinfected, 
])referal)ly  with  a  sixty-])er-cent  solution  of  alcohol.  The  skin  cut  will  usually 
III'  found  long  enough,  but  the  iinicous  membrane  is  rarely  ili\-ided  far  enough 
back.  The  incision  in  the  mucous  membrane  should  be  carried  back  to  within 
about  a  (juarter  of  an  inch  of  its  attachment  about  the  neck  of  the  penis.  An 
assistant  should  now  grasji  the  foreskin  with  forceps  at  the  frenum  anil  at  the 
upper  angle  of  the  incision.  The  forceps  at  the  angle  of  the  inci.sion  should 
carefully  approximate  skin  and  nuicous  nu-mbrane.  Traction  shouKl  now  lie 
made  on  both  pairs  of  forceps  so  as  to  put  the  fiaj)  of  foreskin  on  the  stretch, 
and  the  redundant  portion  between  the  forceps  should  be  cut  off  with  one  sweep 
of  a  sharp  pair  of  scissoi-s.  If  the  tissues  are  cut  otT  in  several  pieces,  it  is  hard 
to  get  a  straight  line,  and  the  apposition  of  the  edges  will  not  be  as  perfect. 
The  same  procedure  is  adopted  on  the  opjiosite  siile  of  the  glans.  If  the  prepuce 
be  vi'ry  long,  there  will  probably  be  too  much  tissue  left  in  the  neighborhood 
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(if  tlic  tVciiiiiu.  'I'liis  must  lie  cli\'i(l('tl  and  the  iiiucous  iiicinhraiic  dissected 
off  to  within  a  (luarter  of  an  inch  of  its  point  of  origin.  The  arteries  of  the 
foreskin  are  l)ranehes  of  tiie  dorsal  artery  of  the  penis  and  circle  downward  and 
forward  in  tiie  loose  cellular  layer.  This  connective  tissue  should  not  he  cut 
awa}-,  hut  accurate  ha-niostasis  nuist  he  estahlished,  as  the  natui-c  of  the  tis- 
sues offers  little  resistance  to  the  formation  of  large  haMuatoniata.  l-'iiie  catgut 
is  the  hest  material  for  ligatures. 

Two  gooil-sizi'd  arteries  are  constantly  me_  with  at  the  frenum.  When  these 
are  cut.  they  nuist  always  he  tied  carefvdly  or  iucludeil  in  one  of  the  sutures. 
In  chiiili'en  healing  is  I'apid  and  the  result  good,  even  if  no  sutiuvs  are  used.     It 

is  hest.  however,  to  catch  the 
skin  and  mucous  memhi'ane 
together  at  at  least  four  points, 
i.e..  at  the  frenum,  in  the  mid- 
dle line  on  the  dorsum,  and 
half-way  between  these  two 
stitches  on  each  side.  In 
adults,  where  the  danger  of 
tension  on  the  stitches  from 
erection  is  greater,  it  is  well  to 
use  horse-hair  or  fine  silk- 
worm gut  at  the  four  points 
mentioned.  A\'e  may  secure 
}jerfect  coajjtation  of  the  edges 
by  a  ranning  suture  of  number 
0  plain  catgut.  In  children 
catgut  is  sufficient  for  all  su- 
tures and  is  to  be  i)referred, 
as  it  holds  long  enough  to 
insure  iiro])er  healing,  and  we 
avoid  a  struggle  when  the 
stitches  ha\"e  to  come  out. 
'I'he  dressing  will  be  explained  later,  after  the  operation  with  the  clamp  has 
been  described.     The  clamp  operation  differs  only  in  detail. 

The  Clamp  Opcmtiun. — X'arious  instruments  have  been  devised  for  this  oper- 
ation, some  of  which  are  perforated  to  allow  sutures  to  be  i^assed  through. 
Some  are  curved  and  some  straight.  Hemorrhage  is  slight,  so  the  h;emostatic 
effect  of  the  forceps  amounts  to  little.  On  the  other  hand,  if  the  perforated 
forceps  are  used  and  sutures  jmsscd  through  them  and  tied  at  once  when  the 
forceps  are  removed,  too  much  mucous  membrane  is  sure  to  be  left.  The 
main  object  of  any  instrument  is  to  give  enough  pressure  to  hold  the  two  layers 
and  insure  a  smooth  s\-mnietrical  wound  when  the  portion  beyond  the  forceps 
is  cut  away.  A  pair  of  dressing  forceps  or,  better,  a  long  pair  of  clamp  forceps 
curved  on  the  flat  (Fig.  450),  serves  well.  This  clamp  is  lightly  pressed  on  the 
foreskin  from  a  point  half-wa\-  hack  on  th(>  dorsum  of  the  glans  and  on  a  line 
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in  a  jieiieral  way  i)arallcl  with  tlu'  cDi-oiia.  ( )ii  the  under  surface  of  the  prepuce 
the  instrument  siiould  be  at  a  jioint  just  in  front  of  the  meatus.  This  insures 
a  skin  flap  long  enough  to  cover  the  sensitive  jiapilhe  of  the  corona.  Before 
the  foreskin  in  front  of  the  forceps  is  removed,  make  sure  that  all  of  the  glans 
is  hack  of  the  instrument.  The  por- 
tion of  the  iirepuce  in  front  of  the 
clamp  is  ne.xt  cut  off  from  al)<)\'e  down- 
ward. This  is  best  done  with  a  sliaip 
knife.  After  the  clamp  has  been  i-e- 
mo\-e(l  and  the  skin  allowed  to  retTTcl, 
the  mucous  membrane  is  nv\\  cut 
away  until  there  remains  only  a  nar- 
row strip  about  a  (piarter  of  an  inch 
wide,  or  just  enough  to  sew  the  skin 
flap  to.  This  removal  of  the  mucous 
membrane  is  very  important.  Jack- 
son and  Stew-art  mention  the  com])res- 
sion  of  the  mucous  membrane  as  caus- 
ing erections,  especially  in  adults. 
This  seriously  interferes  with  healing. 
Unless  the  mucous  membrane  is  en- 
tirely removed,  some  phimosis  is  sure 
to  persist  and  the  trouble  may  increase 
as  time  goes  on.  The  point  on  tiie 
under  side  of  the  skin  flap  is  now  care- 
fully adjusted  to  the  mucous  mem- 
brane of  the  frenum  and  approximation 
of  the  skin  and  the  nnicous  membran( 
stitches.  (Fig.  4.J7.)  It  is  b(>st,  after  tiie  initMle  I 
put  a  .stitch  in  the  middle  line  on  the  dorsum.     Tl 


l-ui.  4.57.— Circumcision;  Sccim.l  Step.  The 
1  >rciiucp  liius  been  reinoveil  anil  tlic  cut  eilgea  are 
l>cing  approxiinatc«t  with  internii^teil  .sutures. 

seciu'ed  all  the  way  around  by  catgut 
kIow  has  i)een  fixed,  to 
ges  may  then  be  united 
all  around  either  by  a  continuous  or  by  an  interrupted  suture.  If  interruiited 
sutures  are  used,  it  is  easier  to  remove  one  aiul  let  out  a  ha'matoina.  should  one 
form:  but,  if  luemostasis  is  carefully  attended  to,  this  should  not  lie  nece.ssary. 
\Mlh  children  little  or  no  dressing  is  retiuired.  The  wound  may  be  dusted  with 
boric  aeid.  In  adults  the  dressing  is  of  moie  importance.  After  dusting  the 
line  of  incision  wiih  boric-acid  powder,  a  nai'row  strip  of  absorbent  gauze  .should 
i)e  laid  over  the  cut.  ( Kig,  4.")S,)  The  fivnum  should  rest  on  the  middle  of  the 
strip.  Tlie  two  ends  should  then  be  woimd  about  the  penis,  just  back  of  the 
corona,  in  such  a  manner  as  to  co\ii-  the  incision.  The  two  sides  cro.ss  on 
the  dorsum,  tigure-of-S  fashion,  and  the  ends  are  fastened  down  on  either  .side 
of  the  |ienis  with  a  little  flexible  collodion.  This  makes  a  very  simple  covering 
and  stays  in  place  well.  Some  operators  prefer  to  draw  the  foreskin  forward 
as  far  as  it  will  go,  thus  leaving  the  line  of  incision  covcivd.  The  same  gauze- 
stri])  dressing  can  be  applied  in  these  cases  also.  It  may  be  necessary  to  use 
collodion  at  a  few  more  points  in  order  to  make  the  gauze  hug  the  glans  closely. 
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If  crcctidiis  follow  the  oiK-ratinii  this  dressing  offers  considerable  obstruction 
to  the  swelling  of  the  parts  and  the  iliscomfort  usually  awakens  the  jiatieiit  in 
time  to  i)revent  damage  to  the  sutures. 

Another  dressing  that  serves  the  same  jiurpose  in  preventing  swelling,  has  been 
described  by  Dr.  Charles  .\.  Porter,  of  Boston.  Mass.  After  laying  a  narrow  stri])  of 
gauze  over  his  incision,  he  envelo|)es  the  whole  penis,  from  a  point  just  back  of 
the  meatus  to  the  l)ase,  with  adhesive  plaster.  This  is  applied  in  strips  begin- 
ning on  the  glans  and  working  liack.  The  bands  are  applied  in  inucli  the  same 
manner  as  is  the  strapjiing  on  a  sprained  ankle,  and  the  whole  penis  is  put  in 
a  plaster  s]ilint  so  to  speak,  .\fter  four  or  five  days,  the  plaster  is  cut  off  and 
no  further  dressing  is  reciuired.     If  a  strip  of  gauze  is  laitl  along  the  penis  from 


Fk;.  4.5S. — rircTuncision;  Tliird  Step.     G.auzp  rlressing:   collodion. 

back  to  front,  so  tliat  something  intervenes  Ix'tween  skin  and  plaster,  it  is  easy 
to  cut  down  this  dressing  along  that  line.  Zinc  o.xide  adhesive  [ilaster  is  the 
best  for  this  dressing. 

If  no  sujjporting  dressing  is  used,  there  is  often  great  oedema,  more  especially 
in  the  neighborhood  of  the  frenum.  In  children  this  soon  subsides,  but  in 
adults  a  troublesome  thickening  may  [tersist  for  a  long  time.  To  keej)  the 
urine  from  w(-tting  the  dressing,  boric-acid  ointment  may  be  used,  or  a  ]>iece  of 
oiled  silk  or  a  rubl)er  dam,  with  a  hole  cut  to  fit  over  the  meatus,  maj''  l)e  baml- 
aged  over  the  penis  after  the  rest  of  the  dressing  has  been  applied.  The  oint- 
ment is  useful,  but  the  other  devices  are  liable  to  become  dis|)laced;  and,  if 
urine  gets  back  of  them  and  wets  the  dressing,  the  impervious  covering  keeps 
the  wound  moist.  If  care  is  taken  in  micturition  the  gauze  need  not  be  wet. 
Whatever  style  of  dressing  is  used,  the  penis  should  be  held  upright  afterward 
by  a  T-l)andage.  This  prevents  irritation  and  lessens  the  <edema.  If  non- 
absorbaI)l(>  sutures  are  used,  they  should  be  removed  after  three  or  four  days. 
Catgut  sutures  need  no  attention,  unless  chromicized  gut  has  been  used.  These 
may  re(|uire  remo\-al. 

Rest  in  bed  for  twenty-four  hours  is  most  desirable,  though  not  absolutely 
essential.  Remaining  for  forty-eight  hours  in  the  recumbent  position  hastens 
recovery  and  lessens  the  danger  of  com])lication. 

There  may  be  retention  of  urine,  though  this  is  very  rare  exceiH  in  children. 
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Paraphimosis.  PaiapliiiiiDsis  is  a  condition  in  wiiicli  the  prepuce  ha.<:  been 
drawn  Ijack  of  the  glans  and  cannot  be  carried  forward  afjain. 

Etiology. — In  tht;  case  of  a  very  narrow  preputial  oijening,  paraphimosis, 
may  occur  during  coitus;  but  the  condition  is  usually  due  to  chancre,  chan- 
croitls,  or  verruca-.  It  is  not  an  uncommon  complication  of  an  acute  gonorrhoea. 
In  cliildren  it  is  seen  when  the  foreskin  has  been  drawn  back  either  in  play 
or  in  masturbation.  It  may  have  moved  over  the  glans  with  difficult}'  and  some 
pain,  and  the  child,  afraid  to  say  anything  to  his  parents,  may  have  allowed  the 
condition  to  exist  for  some  time.  The  tight  constriction  about  the  penis  causes 
all  ihc  paiis  hcydiui  llic  hand  to  swell  and  the  result  is  a  paraphimosis.  It 
is  sometimes  seen  after  circiuncision  when  very  little  of  the  foreskin  has  been 
removed  and  the  swelling  of  th(;  tissues  has  been  so  great  that  a  constriction 
of  the  penis  occurs. 

P.\THOLOGY. — As  tlie  amount  of  swelling  depends  on  the  tightness  of  the 
constricting  band,  it  follows  that  we  may  find  a  condition  varying  anywhere  from 
slight  ledema  of  the  tissues  to  an  ischieinic  necrosis  of  all  the  structures  beyond 
the  constriction.  In  children  and  strong  adults  the  condition  is  seldom  accom- 
panied by  sloughing;  and  if  in  aggravateil  cases  this  does  occiu',  the  constricting 
band  goes  first  and  thus  brings  about  its  own  cure.  .\  certain  amount  of  ulcer- 
ati(jn  wh(>re  the  band  is  tightest  is  common;  and  if  the  paraphimosis  be  reduced 
without  operation,  the  resulting  contraction  of  scar  tissue  is  one  of  the  causes 
of  subsecjuent  complete  phimosis.  In  ill-nourished  or  diseased  pei-sons  the  more 
extensive  degrees  of  sloughing  may  be  met  witli. 

Diagnosis. — The  diagnosis  is  generally  easy.  In  pei-sons  who  had  already 
been  circumcised,  a  localized  swelling  of  the  end  of  the  penis  might  give  rise 
to  some  diflnculties.  This  history  is  usually  enough  to  [nit  one  on  the  track. 
The  patient  almost  invariably  tells  of  a  rather  tight  foreskin  and  of  i)revious 
trouble  in  retracting  it.  The  acute  tnnible  usually  follows  the  act  of  drawing 
back  the  foreskin  to  cleanse  the  surface  beneath  it.  Having  retracted  it,  the 
l)atient  is  not  able  to  get  it  forward,  and  the  ensuing  (edema  ra]iidly  increases 
the  difficulty. 

Tkkatmkxt. — Before  reduction  is  possilile,  the  swelling  of  the  tissues  beyond 
the  constricting  ring  must  be  tliminished.  This  can  be  done  only  by  pressure 
on  the  glans  and  the  tt>dematous  layers  of  the  foreskin.  A  rubber  bandage  may 
be  ai)pli(Hl  from  the  end  of  the  glans  back  to  the  pubes.  This  .should  be  as  tight 
as  the  jiatient  can  bear  and  should  remain  in  place  several  minutes.  It  should 
then  be  rapidly  unwound  and  reduction  attenijited.  Steady  pressure  with  the 
hand  will  accomplish  the  same  result. 

After  the  swelling  has  been  partly  reduced,  an  attemiit  should  be  made  to 
draw  the  prepuce  forward  over  the  glaus.  Both  hands  nuist  be  used.  The 
two  thumbs  force  the  glans  back  while  the  middle  and  fore  fingei-s  draw  forward 
the  prepuce.  (Fig.  4.")0.)  Pressure  should  l)e  .-^o  ilirected  as  to  push  the  corona 
back  and  under  the  constricting  ring.  Though  painful,  this  maminivre  is  usu- 
ally successful.  If  it  jirove  unsuccessful  and  if  no  inunediate  danger  threatens 
should  action  be  delayed,  the  iienis  may  be  soaked  in  hot  water  or  hot  com- 
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presses  may  l)c  applied  or  furtlicr  steady  pressure  may  l)e  employed.  Heat 
is  i)roferable  to  cold.  If.  after  reasonable  delay,  there  is  no  relief,  or  when  the 
symi)toms  are  urgent,  operation  is  necessary.  It  is  not  an  easy  matter  to  reach 
and  divide  the  constricting  band.  Buried  as  it  is  in  the  (edematous  folds  of  the 
tissues,  it  is  a  painful  jjrocess  to  bring  it  into  view  so  that  it  may  be  cut.  .\ 
bhuit-pointed  bistoury  witli  the  i-dge  turned  sideways  may  be  passed  under 
t\u-  band.  The  edge  of  the  blade  is  then  turned  up  and  the  ring  cut.  A  better 
way  is  to  cut  down  on  the  band  from  above.  In  the  presence  of  as  nnich  in- 
flammation as  is  usually  iiresent,  it  is  safer  to  delay  a  regular  circumcision 
for  a  more  favorable  time,  but  it  can  be  done  at  once  when  occasion  requires. 


Fig,  4.59. — Reduction  of  Parapliimosis. 


No  dressing  is  reciuired  after  a  simple  reduction,  Init  the  pi-nis  should  be 
held  upright  by  cotton  or  gauze  and  a  Hrmly  applied  T-bandage. 

Congenital  Circumcision. — Congenital  circumcision  is  exceedingly  rare. 
In  a  case  that  recently  came  to  the  writer's  attention,  the  child  of  an  Irish 
woman  Iiy  a  Hebrew  father  was  born  with  a  foreskin  as  short  as  if  it  had  been 
circumcised.  Whether  paternal  heredity  had  anything  to  do  with  this,  cannot 
be  said ;  but  at  least  the  instance  goes  to  controvert  the  familiar  assertion  that 
])rotracted  rai'ial  custom  has  no  influence  on  anatomical  stnicture. 

Malformations  of  the  Urethra. — Malformations  of  the  urethra,  with  the 
exception  of  epispadias  and  hypospadias,  are  extremely  uncommon. 

Complete  Absence  of  the  Urethra. — This  malformation  is  very  rare.  There 
are  a  very  few  instances  in  which  the  anterior  portion  of  the  urethra  has  been 
absent ;  but  a  true  absence  of  the  whole  urethra  has  been  doubted,  because  the 
observations  have  not  been  confirmed  by  autopsy.  Kaufmann  recognizes,  a  case 
reported  by  Pigne  to  be  authentic  and  proven. 

Closure  oj  the  Urethra. — Complete  ol^literation  is  rare,  and  is  elue  to  an  arrest 
of  development  from  vmequal  growth  of  the  various  parts  of  the  penis,  ^^'hen 
the  obliteration  is  partial,  the  external  meatus  is  so  small  as  to  cause  obstruc- 
tive symptoms.     Com])lete  oliliteration  may  be  due  merely  to  an  imjierforate 
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skill  at  the  meatus,  or  it  may  be  more  extensive  and  involve  the  urethra  itself 
for  a  consitk'rabic  distance. 

S»iall  Meatus. — It  is  a  somewhat  difficuh  question  to  determine  just  when 
a  narrow  meatus  con.stitutes  a  pathological  condition.  Some  men  have  an 
opening  which  just  admits  a  probe,  yet  this  narrowing  has  never  given  them 
any  trouble  until  a  gonorrha>a,  or  other  inflammatory  process,  causes  swelling 
enoufrh  to  make  micturition  difficiilt  or  impossible.  Marked  obstruction  at 
till-  meatus  gives  back-pressure  on  Uu-  blaildir  and  ultimately  on  the  kidneys, 
just  as  a  stricture  does  in  any  other  jjait  of  the  urethra.  In  addition  to  its 
mechanical  effects,  a  small  meatus  has  often  been  held  accountable  for  nocturnal 
enuresis  and  various  reflex  symptoms  in  children.  Apart  from  the  few  ex- 
amples of  actual  obstruction,  it  is  often  neces.sar}'  to  enlarge  the  o])ening  in 
gonorrhd'a,  either  to  allow  a  freer  exit  for  the  discharge  or  to  i^ermit  the  intro- 
duction of  instruments. 

Me-atotomy. — The  operation  for  relief  of  a  narrowed  meatus  is  known  as 
meatotomy.  Dilatation  may  be  tried,  but  is  tedious  and  painful.  Meatotomy 
is  simjile.  It  is  hc-^t  done  with  a  blunt-jjointed  bistoury,  and  the  cut  should 
be  made  large  enough  to  admit  a  sound  at  least  one  size  larger  than  the  opening 
desired,  as  cicatricial  contraction  will  reduce  the  size  of  this  opening  somewhat. 
If  the  anterior  inch  and  a  half  of  the  m-ethra  is  injected  with  a  five-per-cent  solu- 
tion of  cocaine  and  the  fluid  retained  for  five  minutes,  the  operation  is  nearly 
painless.  If  a  few  drojjs  of  one-per-cent  cocaine  be  injected  at  the  meatus  in 
the  line  of  the  frenum  no  ])ain  will  be  experienced  beyond  the  initial  prick  of 
the  needle.  The  cut  should  always  be  made  in  the  median  line  on  the  floor  of 
the  urethra.  The  opening  should  be  made  no  larger  than  is  necessary,  as  cases 
have  occurred  when  the  rela.xation  of  the  frenum  coincident  with  an  unnecessarily 
extensive  operation  has  markedly  interfered  with  the  sensations  during  coitus. 

As  an  after-dressing,  it  is  well  to  twist  into  the  meatal  orifice  a  cone  of  cot- 
ton well  covered  with  boric-acid  ointment.  This  dres.-^ing  is  renewed  by  the 
patient  after  iiiicturition.  The  tendency  is  for  this  opening  to  clo.se,  and,  un- 
li\ss  a  i)atii'nt  is  unusually  conscientious  in  the  introduction  of  the  plugs,  the 
meatus  will  probably  have  to  be  dilated  with  sounds  three  or  four  times  in  the 
course  of  the  next  ten  days. 

Hemorrhage  is  the  only  (•om])iication  likely  to  ari.-<e,  and  that  can  be  easily 
controlled  by  pressure  and  a  T-bandage  to  hold  the  jienis  ujiright  against  the 
alxlominal  wall. 

Dilatation  oj  the  Urethra. — This  condition  of  the  urethra  is  ilescril)ed.  in  the 
case  reported,  as  a  dilatation  which  begins  immetliately  behind  the  glans  and 
extends  to  the  peno-scrotal  angle.  The  widening  takes  place  at  the  exjiense 
of  the  inferior  surface  of  the  urethra,  the  superior  surface  lieing  unchanged. 
The  foi-eskin,  glans,  and  external  meatus  have  been  found  normal.  The  urine 
collects  in  the  sac,  whence  it  is  slowly  pas.sed  through  the  meatus.  The  sac 
is  lined  with  nuicous  membrane.  S(>veral  times  valvi>-like  processes  have  bwn 
found  at  the  junction  of  tiie  penile  with  the  glandular  urethra.  It  has  Ixx^n  held 
that  tiiese  valves  prevented  the  free  outflow  oi  the  in-ine,  since  the  glandular 
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urethra  itself  and  tlie  meatus  were,  in  these  cases,  normal.  Kaufmann  helieve.s 
that  the  cause  of  the  urethr.al  (hiatal inn  is  ]irol)ably  to  he  found  in  some  defect 
at  the  junrlinn  of  the  jilanchilar  and  penile  iiretlira".  a  defect  which  still  exists 
at  the  timi'  when  the  urine  first  leaves  the  bladder  and  enters  the  lu'ethral 
canal,  and  at  a  time,  thei-efore.  when  complete  conunimication  has  not  yet  been 
established  between  the  two  urethral  .segments.  The  sta.sis  of  the  urine  gradually 
causes  a  dilatation  of  the  walls  of  the  canal. 

Treatment  of  the  virethral  dilatation  has  been  succt'ssfully  carried  out.  in 
several  instances,  by  removing  an  oval  section  from  the  inferior  wall  of  the  di- 
verticulum and  sutin-ing  together  the  cut  edges  of  the  remaining  portion  <if  the 
canal. 

Douhle  Urethra. — This  malformation  (Fig.  -iOO)  is  also  a  very  rare  condition. 
especially  when  the  duplication  is  complete.  True  double  urethra  is  found  only 
with  double  penis.  Usually  one  urethra  is  rudimentary;  frequently  one  is  above 
the  other.  Cases  are  seen  also  where  the  seccmd 
urethi-a  is  only  a  superficial  cleft,  this  cleft  be- 
ing usually  on  the  glans;  but  it  may  stretch 
back  over  the  jM-nis  and  parallel  the  true  ure- 
thra as  fai-  as  the  pubic  region,  where  it  may 
either  end,  or  else  connect  with  the  true  lU'e- 
thra.  The  false  urethra  may  or  may  not  have 
a  superior  op(>ning.  During  micturition  the 
urine  first  api)ears  at  the  jHibic  o])ening  of  the 
false,  and  later  escapes  through  the  true  urethra. 
Hypospadias. — This  is  a  malformation  in 
which  the  urethra  does  not  terminate  normally, 
but  ojiens  on  the  inferior  surface  of  the  penis. 
The  ciiiidition  is  named,  according  to  the  posi- 
tion of  tlie  extt'rnal  meatus,  glandular,  jienile, 
or  perineal.  In  the  glandular  variety  of  the 
hyjiospadias  the  meatus  is  foimd  immediately 
behind  tlie  glans;  in  tlie  jtenile,  the  opening  is  on  the  body  of  the  penis;  while  in 
the  perineal  \ariety  the  cleft  occurs  somewhere  in  the  iierineum. 

The  etiology  of  hypospadias  has  been  alluded  to  in  the  remarks  about  em- 
bryology. (Page  63.5.)  An  arrested  or  uneijual  development  of  the  constitu- 
ent portions  of  the  penis  leads  to  this  anomal>'.  Reichel  states  that  the  degr(>e 
of  deformity  is  an  indication  as  to  the  period  in  intra-uterine  life  at  which  the 
arrest  took  ])lace.  Perineal  openings  develop  in  the  sixth  or  seventh  month, 
and  the  glandular  from  the  twelfth  to  the  sixteenth  week.  In  the  glandular 
variety  the  penis  is  usually  stunted  and  retracted  downward,  thus  causing  erec- 
tion to  be  difficult.  The  site  of  the  normal  external  urinary  meatus  is  generally 
marked  by  a  cleft  or  dimple  which  ends  blindly  in  the  tissue  of  the  glans,  or  else 
a  cleft  or  furrow  may  be  found  which  runs  backward  through  the  glandular 
tissue  until  it  meets  the  small  round  hole  that  indicates  the  beginning  of  the 
true  urethra.     In  hyposjjadias  of  the  body  of  the  penis,  the  urethral  opening 


Fig.  460.— Double  Urctlira. 
(.\fter  Duliot.) 
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is  i)lac('(l  soiiic\vlici-c  l)ct\vccii  tlic  ciirdiui  and  tho  pciio-.-iorotal  angle.  Ante- 
riorly to  tlic  urethral  orifiee  the  normal  .-^ite  of  the  urethra  a|)ijears  only  as  a 
cleft  which  reaches  forward  for  a  .short  distance.  The  covering  of  this  cleft 
is  usually  mucous  membrane.  The  perineal  tyjje  of  hypospadias  is  very  rarely 
.seen,  as  it  is  due  to  a  much  greater  fault  of  develo])ment.  Here  the  scrotum 
and  the  urethra  are  divided  into  two  parts,  and,  in  the  dejiths  of  the  fissure 
thus  formed,  is  situated  the  orilice  of  the  urethra. 

In  tlie  female,  hyp<)S])adias  may  appear  as  a  cleft  on  tlie  under  surface  of 
tlie  urethra.     Tlic  milder  degrees  of  hypospaflias  do  not  cause  serious  incon- 
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Fig.  461. — Beck's  Operation  for  ITypospadia-s ;  First  Step.  Flaps  marke<l  out ;  lonRituilinal  in- 
cision over  tlie  uretlira;  two  lateral  incisions  joining  the  longitudinal  at  the  hyi>ospa(liac  opening. 

Fio.  462. — Beck'.s  Operation  for  Hypospadias;  Second  Step.  Tlie  flaps  have  been  dissecteil  back 
and  the  urethra  mobilized;  tlie  knife  is  shown  making  a  new  channel  through  the  glans. 

vcnicncc;  liut  in  the  advanced  types  the  condition  may  interfere  with  erection 
and  coitus,  while  the  narrow  urethral  opening  may  cause  the  symptoms  of 
stricture. 

Charles  H.  Mayo  quotes  Kaufmann  ami  Rennes  as  authority  for  the  state- 
ment that  hypospadias  occurs  once  in  every  three  hundreil  and  fifty  males, 
which  renders  the  condition  more  common  than  is  generally  realized. 

The  treatment  for  hypo.-^padias  is  wholly  operative.  Several  operations 
have  been  deviseil  for  the  cure  of  each  type  of  the  condition.  Only  the  most 
successful  will  be  described. 

Heck's  Operation  for  the  Cure  of  Cdandular  Hypospadias. — Heck  has  had 
excellent  results  in  curing  glanilular  hypospadias  by  employing  th(>  following 
techniciuc:— Exposure  of  the  urethra  by  dissection  of  the  skin  iFig.  4(il):  nuv 
liilization  of  th(>  urethra;  tunnelling  of  the  glans  with  a  knife  (Fig.  402) :  urethra 
drawn  through  hole  in  glans  and  sutured  in  place  (.Fig.  463):  skin  Haps  replaced 
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and  s^utiircd  (Fig.  464).  Tlio  ('Xi>osun'  of  the  urctlira  is  ;irc()ni|>lish('(i  as  i'ollnws: — 
A  lonjiitudiiuil  si<iii  incisidii  is  made  over  tiic  urethra,  extending  backward  from 
the  uretin-al  orifice  at  tin'  base  of  the  glans  for  about  two  and  one-half  inches. 
Two  lateral  incisions  arc  then  made,  starting  at  the  junction  of  the  longitudinal 

incision  with  the  external 
m'cthral  opening.  Each 
cut  passes  outward,  skirt- 
ing the  corona  glandis  for 
ap|)roximately  one-third 
(if  the  circumference  of 
the  penis.  In  this  man- 
ner are  marked  two  tri- 
angular flaps  which,  wlien 
dissected  away  from  the 
subcutaneous  tissue,  allow 
a  free  exposure  of  the 
lower  end  of  the  urethra. 
The  meatus  is  separated 
from  its  I'elations  and 
the  whole  urethra  dis- 
sected fi'om  the  sur- 
rounding tissue  and  laid 
back.  It  is  now  neces- 
sary to  make  a  new 
jjassage  through  the 
glans.  A  narrow-bladed 
knife  is  cho,sen  for  this 
purpose,  and  a  stab- 
wound  made  from  the 
inferior  surface  at  the 
base     to     the    apex    of 


Fig.  463.— l!cck'.<  Hiuiaiu,]!  fur  11\  pu.sjuulias;  Tliinl  Step. 
The  virethra  is  here  ripre.seiiteil  as  liaving  been  drawn  through 
the  new  glandular  canal.  The  external  meatus  is  placed  on  the 
dorsal  side  of  the  apex  of  the  glan.s.  It  is  shown  in  the  drawing 
on  the  ventral  surface  in  order  to  get  all  the  technique  of  this 
step  upon  one  illustration. 


the  glans.  The  point  of  emergence  of  the  knife  may  not  be  exactly  at  the  apex 
of  the  glans,  since  it  is  occasionally  found  preferable  to  place  the  new  external 
meatus  on  the  sujierior  surface  of  the  glans,  near  the  apex.  (Ochsner.) 
This  variation  is  introduced  to  overcome  the  persistent  bending  downward 
which  often  accorn]mnies  this  anomaly.  The  freed  urethra  is  now  stretched 
along  its  future  bed  and  drawn  ^vith  forc(>ps  through  the  newly  formed  glandular 
tunnel;  there  it  is  fastened  in  i)Iace  with  interrupted  stitches  which  attach  the 
circumference  of  the  urethral  mouth  to  the  adjoining  cut  edges  of  the  gland- 
ular opening.  Before  this  wound  is  closed,  the  urethra  is  carefully  inspected, 
and  any  ])ossible  source  of  future  retraction  overcome  by  mobilizing  it  still  more. 
The  urethra  is  finally  covered  in  by  the  triangular  skin  flajis.  These  flaps  are 
sewed  into  their  original  relations  with  either  continuous  or  interrupted  stitches. 
In  penile  hypospadias  a  more  complicated  .state  of  affairs  is  usually  found. 
The  orifice  is  situated  at  a  distance  from  the  glans,  a  condition  which  in  itself 
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(Iciiiaiuls  a  more  clahorate  (cfhiiiciue  for  its  cure.  Besides  the  above  condition, 
however,  the  body  of  the  penis  is  often  found  adherent  to  the  scrotum,  some- 
times in  such  a  manner  as  to  cause  a  .^harj)  downward  kiniv  of  the  whole  penis. 
Tlie  adliesions  and  tlie  kink  must  be  remedied  i)efore  any  attempt  is  made  to 
construct  a  new  uretiira.  This  may  l)e  done  Ijy  the  following  steps: — Freeing 
the  penis  from  the  scrotum  and  straightening  the  organ;  the  formation  of  a  new 
urethra;  the  union  of  the  two  urethra-. 
The  penis  may  be  separated  from  the  scro- 
tum by  blunt  di.ssection,  and  the  denuded 
area  thus  resulting  may  be  covered  with  a 
skin  flap  taken  from  the  scrotum.  The 
penis  may  otherwise  be  fr(>ed  by  a  tran.s- 
verse  incision  (Boisson),  which  leaves  a 
diamond-shaped  denuded  area  when  the 
])enis  is  drawn  forward.  Th(>  denuded  area 
on  the  [jcnis  may  be  covered  with  grafts, 
or  tlie  condition  may  be  remedied  by  a 
jilastic  operation.  C.  II.  Mayo  states  that 
this  operation  is  best  done  at  four  years  of 
age.  In  the  construction  of  a  new  \u-ethra 
a  skin  fla])  is  utilized.  The  methods  of  se- 
curing the  flap  are  numerous,  and  none  is 
.suitable  for  all  conditions.  Duplay  and 
Thiersch  make  longitudinal  incisions  on 
cither  side  of  the  urethral  groove,  leaving  a 
strip  about  one-half  inch  in  width.  This 
strip  is  wrapped  aroimd  a  catheter  and 
sewed  in  this  position.  Transverse  incisions 
at  the  ends  of  the  original  longitudinal 
ui'cthral  cuts  pi-i'mit  the  making  of  lateral  flaps  which  arc  drawn  over  the 
catheter  and  theie  securetl  in  place  with  mattress  stitches.  This  operation  is 
best  done  at  the  fifth  or  si.xth  year. 

The  imion  of  the  two  urethra'  is  made  some  time  after  the  fii^st  two  steps, 
lircfcrably  at  puberty,  as  the  co-o])cration  of  the  patient  is  essential  to  the  success 
of  the  o|)eration.  The  sides  of  the  two  urethra^  are  fastened  and  carefully 
sewed  together.  Constant  bladder  drainage  is  desirable.  Beck  and  Rochet 
have  each  ado])ted,  for  closure  of  penile  hyijosjiadias,  a  techni(|ue  in  wliich  the 
flap  is  taken  from  the  scrotum.  Beck,  somewhat  after  the  method  of  Duplay. 
makes  a  urethra  from  a  scrotal  flap,  twisting  the  pedicle  so  as  to  turn  the  skin 
surface  out.     (Fig.  46.").) 

Rochet's  Operation. — The  stejjs  of  this  operation  are  as  follows: — The  forma- 
tion of  a  new  anterior  channel  (Fig.  46(i);  the  taking  of  a  longitudinal  llaj)  Unm 
the  scrotum  (Fig.  467);  the  sewing  of  this  flap  about  a  catheter,  and  the  draw- 
ing it  through  a  new  anterior  channel  (Fig.  468).  .V  tran.svei-se  incision  is  tii-st 
made  in  front  of  the  hypospadiac  opening  about  fivt^-eighths  of  an  inch  in  length. 


Fig.  4G4. — Buck's  Oiwriition  for  Ilypo- 
spa(iia.s;  Fourth  Step.  Tlie  eml  of  the 
uretiira  is  fastened  to  the  new  external 
meatus,  and  the  skin  flaps  are  closetl  over 
the  mobilized  urethra. 
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On  the  luulcr  svirfacc  of  tlic  ju'iiis  a  chamirl  is  tuiincllcil  uiil   \>y  hluiit  dissoc- 
tidii  til  the  hasc  (if  tlic  jilaiis,  whence  il   pierces  the  glans   and   emerges   at  its 


Fig.  465. 


Fio.  -lee. 


Fig.  46.5.— Heek'.s  Op.Tjition  f.ir  P™ilc  Hypo.s|)adia,«.  The  fla]..  whifh  lias  be™  taken  from  the 
scrotum  to  be  utilizcil  in  making  an  anterior  canal,  is  here  repre.sentetl  as  having  been  twistctl  npvvard, 
witli  its  cut  surface  turned  inward. 

Fig.  466. — Rochet's  ( )peration  for  Penile  H\-pospadia,s ;  First  Step.     Formation  of  new  anterior  canal. 

aix'x.  A  longitudinal  flap  is  taken  from  the  penis  and  scrotum,  its  base  being 
placed  at  the  orifice  of  the  urethra.  The  .skin  is  wrapped  around  a  number 
21  F.  catheter  and  .sewed  in  place  with  fine  catgut.  The  catheter  is  tied  in  place 
with  a  catgut  stitch.     The  catheter,   with  the  newly-constructed  urethra,   is 
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now  Ixnt  upon  itself  and  caiTicd  fonvanl  ami  uiiilcr  the  hridfii-  of  wkin  forinrd 
b}'  the  artificial  cliaiinrl  |)rc\i()usly  made.    The  edges  of  the  new  urethra  are  sewed 
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Kic.  467. — Rochet's  Operation  for  Penile  Hypospailins;  Second  Step.  I.onjiitiulinnI  flaji  from  the 
scrotum  wrapped  around  a  flexible  catheter. 

Fig.  408.— Rochet's  Operation  for  r.tiile  Ilypospadia-s;  Third  Step.  The  (lap  h.t<  hcen  drawn 
tlirough  the  anterior  canal  on  a  catheter  and  tlicn  mailc  fast  by  sutures. 

to  the  cut  etiges  of  the  new  glandular  opening,  and  the  eathet(-r  is  pushed  into 
the  bladder. 

The  pauses  of  failure  are  given  by  C.  II.  Mayo  as  follows: — The  field  of 
operation  ean  be  rendered  sterile  only  with  diffieulty.  anil  tho  Haps  aiv  often 
under  tiH)  great  tension.     Under  sueh  ciirumstanees,  the  soaking  of  the  ilre.ssing 
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witli  urine  may  lead  lo  f.l()iifiliiiifi.  'I'lic  draiuaf^o  of  the  hhuhliT  is  diliicult  after 
till'  ihinl  day,  .sinci'  j;rcal  irritation  may  be  caused  by  the  pressure  of  the  cath- 
eter. This  leads  to  straininji,  wliich  may  result  in  driving  the  urine  along  outside 
the  instrument,  or  else  may  force  the  latter  out  of  the  Ijladder  completely. 
8ul)se(|uent  contraction  of  the  dislocated  urethra  may  jnill  the  penis  down- 
waid  .ind  cause  the  stream  to  be  delivered  downward  in  its  original  direction. 
Mayo  advises  the  adojjtion  of  Thiersch's  suggestion  to  estaljjish  constant  drain- 
age before  attempting  to  suture  the  flaps. 

Perineal  lI\-pos]>adias. — This  condition  is  generally  associated  with  more 
or  less  marked  pseudo-hei-maphroditic  forms  and  then  seldom  calls  for  treatment. 

Occasionally,  however,  it  occurs 
in  otherwise  normal  males  with 
l)ifid  scrotum,  but  with  well- 
developed  penis  and  testis.  The 
perineal  meatus  may  be  single 
or  double.  Nove-Jo.sserand  de- 
scribes an  operation  for  the  relief 
of  this  condition;  it  is  done  in 
three  stages  at  three  se])aratc 
times.  The  penis  is  first  freed 
from  the  atlhesions  which  usu- 
ally cause  it  to  curl  downward, 
is  then  straiglileued.  and  finally 
is  allowed  to  heal.  .\t  the  next 
operation  a  subcutaneous  tun- 
nel is  made  from  the  abnormal 
meatus  forward  along  the  ven- 
Iral  aspect  of  the  penis  to  the 
I  )ase  of  the  glans,  and  an  ante- 
lior  urethra  is  constructed  by 
placing  in  this  tunnel  an  Oilier 
graft  taken  from  the  thigh  and 
rolled  on  a  .sound  with  the 
skin  side  facing  inward.  A\'hile 
this  graft  is  healing  in  place,  the 
bladder  is  drained  by  a  catheter 
]:)assed  through  the  perineal 
meatus.  At  the  final  o])eration  the  remaining  defects  are  clo.sed,  the  |ioste- 
rior  urethra  is  united  to  the  anterior,  a  glandular  meatus  is  constructed  by  the 
method  described  above  (page  6.50),  and  the  halves  of  the  scrotum  are  refreshed 
and  united.     A  troublesome  fistula  may  ]X'r.sist  at  the  site  of  the  old  meatus. 

A'p/.s/w/fa.?.— This  malformation  (Fig.  469)  consists  in  a  urethral  fissure  upon 
the  superior  surface  of  the  jjcnis.  It  is  usually  associated  with  exstrophy  of  the 
bladder,  but  maybe  confined  to  the  glans  or  to  the  body  of  the  penis;  and  when 
this  is  the  case  a  part  or  all  of  the  roof  of  the  urethra  mav  be  absent.     The 


Fig.  469.— Epispadias.  (Courtesy  of  Dr.  Charles  L. 
Scudder,  Massacliusetts  General  Hospital.)  Note  the 
typical  situation  of  the  opening,  near  tin-  pubic  bone. 
.\bove  it  may  be  .seen  tlie  cicatrix  of  a  winiml  iiiailc  for 
a  suprapubic  cystotomy  for  stone. 
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oi)cniiifi  is  coiiiiiKiiily  fniiiul  iiiiinciliatcly  in  tVoiit  of  the  symphysis  pubis,  though, 
in  rare  cases,  the  urethra  may  be  intact  up  to  the  point  where  the  coqjus  sjjon- 
giosum  expands  to  form  the  gians.  Usually  there  is  a  defect  in  the  pubic  bones. 
In  such  cases  the  penis  is  likely  to  be  short,   broad,  and  sometimes  twisted. 


Fi<;.  -470.— Thiersch' 


Opcratioi 
(lap. 


for  Episjia^lias;   First  Stej),      Parallel 
thus  formed,  sewed  over  the  catheter. 


■uts  into    gla 


glandular 


There  is  a  long  preimce  lielow,  while  above  there  is  often  seen  a  fold  of  skin 
which  projects  from  the  aliilominal  wail,  ami  jiartly  or  completel}'  covers 
tlie  epispadiac  opening.  The  urethral  oriH<'e  is  large,  while  the  urethra  is  con- 
tiiuied  for  a  certain  distance  forward  as  a  furrow,  deep  posteriorly  and  .shallow 
anteriorly,  before  it  is  covered  with 
mucous  membrane.  Like  ectopia 
vesicie,  it  probabh-  represents  a 
vesical  rupture  or  "blow-out"' 
from  the  embryonic   condition. 

Treatment. — Kaufmann.  in  the 
Deutsches  Archiv  fiir  Chirurgte.  .")(), 
a.,  cites  two  types  of  operations 
which  are  available  for  the  closure 
of  ei)ispadiac  clefts:  (1)  Median 
closure  of  the  freshened  bortlers 
of  the  cleft  (von  Dieffenbach); 
(2)  closure  of  the  cleft  by  skin  flaps 
(Thiersch). 

(1)  von  Dienenbacli's  ojiera- 
tion  consists  of  the  i'ollowing 
steps: — The  edges  which  border 
the  penile  cleft  on  the  dorsum  are 
freshened  with  sci.ssors,  and  a 
sound  or  a  catheter  is  introduced 
into  the  bladtler.  The  bor.lers  are  ^^^^  4Ti.-ri>iersch-sc),HT«t.on  for  Epispadia..  .^. 
then  elrawn  together  0\('r  the  cath-  oud  Step.    Formation  of  penile  urethra;  incisions. 
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otcr.     There  arc   several  methods  of  sewinj;  the  edges.     Silver  wire  has  Ikh'H 
reeoiiunended  as  well  adapted  for  use  under  these  conditions. 

(2)  Thiersch's  oijeration  consists  of  the  following  stejjs: — Preliminary  es- 
tablishment of  jierineal  fistula:  formation  of  urethral  canal  in  the  glans;  covering 
of  penile  cleft  with  skin  flaps:  coupling  together  of  newly  formed  glandular 
and  penile  uretin-;e:  and  cjdsui'c  of  si)ace  left  between  penile  flap  and  pubis 

with  abdominal  flaps.  In  estatilish- 
ing  a  urinary  fistula  the  finger  or  a 
sound  is  jias.sed  into  the  l)ladder  and 
hooked  jjackward  so  that  the  jx'ri- 
neal  rhaphe  is  made  to  bulge.  Tlie 
bladder  is  then  opened  from  l)eiow 
and  constant  drainage  secured.  This 
preliminary  i^rocedure  diverts  the 
lU'ine  away  from  the  field  of  operation. 
The  transformation  of  the  glandu- 
lar cleft  into  a  closed  section  of  the 
urethra  opening  upon  the  apex  of  the 
glans  is  done  in  the  following  manner: 
— Two  parallel  incisions  are  made, 
one  on  each  side  of  the  glandular 
cleft.  (Fig.  470.)  The  i^lanes  of  the 
incisions  converge  slightly  as  they 
enter  the  deeper  portions  of  the 
glans.  The  glans  is  thus  converted 
into  two  lateral  flaps  enelo.sing  a 
central  wedge-shaped  portion.  The 
superficial  surface  of  the  glans  which 
borders  the  cleft  is  denuded  for  a 
short  distance  parallel  to  and  out- 
side the  cuts,  and  these  superficial  refreshed  ar(>as  are  turned  over  inward  and 
placed  face  to  face,  thus  co\-ering  the  wedge-shaped  central  portion.  The 
glandular  flaps  are  .sewed  together  over  a  catheter  with  a  few  stitches. 

The  conversion  of  the  jjenile  cleft  into  a  urethra  is  accomplished  by  taking 
flaps  from  the  doreum  of  the  penis,  in  the  following  manner: — A  longitudinal  cut 
is  made  parallel  to  and  to  the  right  of  the  cleft  for  its  whole  length.  (Fig.  471.) 
Across  the  ends  of  this  incision  cross  cuts  are  made  to  allow  the  flap  to  be  lifted 
and  reflected.  A  similar  flap,  about  one-half  the  width  of  the  first,  is  taken 
from  the  left  side,  with  its  base  parallel  with  the  adjacent  cleft.  These  flaps 
are  dissected  up  and  drawn  together  over  the  cleft  in  such  a  manner  that 
they  convert  the  hollow  gutter  into  a  closed  tube.  They  are  fixed  in  place 
without  tension,  so  that  the  denuded  surface  of  one  flap  comes  into  apposi- 
tion with  that  of  the  other,  while  the  epidermal  covering  of  the  inside  flap  looks 
into  the  urethra.  By  this  method  of  attachment  the  catheter  is  wholly  sur- 
rounded l)v  epithelium.     (Fig.  472.) 


■  Fig.  472. — Thiersch's  Operation  for  Epispadias; 
Third  Step.  Catheter  in  the  bladder;  overlapping 
flaps  from  body  of  penis  form  the  penile  urethra. 
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The  junction  of  tl.c  new  glandular  and  penile  urethnv  i.s  effected  in  the  fol- 
lowing manner: — The  uncovered  space  which  exists  anteriorly  fx>t ween  the  two 
tubes  is  covered  by  prepuce.  This  is  done  bj'  thrusting  the  glans  through  a 
window  made  in  the  prepuce,  which  hangs  redundant  below  the  glans.  (Fig. 
473.)  The  cut  edge  of  the  dorsal,  or  upper,  fold 
(if  the  picimcc  is  drawn  apart  to  make  two  edges, 
one  of  which  is  attached  to  the  glans,  the  other 
to  the  penile  flap.  This  closes  the  gap  between 
the  penile  and  glandvilar  portions  of  the  new 
urethra. 

To  close  the  space  left  behind  the  ]X'nile  flaj), 
near  the  pubis,  the  neighboring  abdominal  skin 
is  employed  to  furnish  two  flaps.  (Fig.  474.) 
The  first  flap  has  the  shape  of  an  isosceles  tri- 
angle, and  is  taken  from  the  left  side,  its  base 
occupying  the  left  half  of  the  space  to  be  covered 
in.  This  flap  is  turned  down  in  such  a  manner 
that  the  under  skin  surface  faces  downward  over 
the  urethral  gap,  and  that  the  edge  of  this  first 
abdominal  flap  can  be  attached  to  the  postei'ior  or 
free  edge  of  the  penile  flap.  The  second  alxlom- 
inal  flap  comes  from  the  right,  its  base  being  sit- 
uated in  the  region  of  the  inguinal  canal.  This 
flap  is  triangular,  but  it  is  longer  than  the  fii-st. 
It  is  drawn  down  toward  the  middle  line  over 
the  first,  so  that  the  raw  surfaces  of  the  two 
flaps  come  into  contact.  Here  the  outer  flap  is 
made  fast.  The  triangular  space  left  upon  the  al)(loniiiia!  wail  is  covered  with 
skin  grafts. 

The  perineal  fistula  is  kept  open  for  fomteen  days  to  give  the  various  .sections 
of  the  new  vuctliia  time  to  Ijecome  joined.  The  last  sjiace  to  close  is  the  pos- 
terior one,  wliich  requires,  according  to  Tiiicrsch.  forty-two  days.  Several 
smaller  oi)enitions  may  be  demanded  before  the  whole  iwethra  is  constructed, 
but  the  period  of  fifteen  weeks  is  sufficient  to  complete  the  matter. 

The  end  results  are  good.  In  cases  where  incontinence  is  a.-;sociated  with 
ei)is|)adias,  Trendelenburg  resects  a  small  portion  of  the  enlarged  internal 
meatus,  ami,  by  drawing  the  edges  together,  constructs  a  smaller  opening. 

Malformations  of  the  Scrotum. — Malformations  of  the  scrotum  are  ex- 
tremely rare. 

Absence  oj  the  Scrotum. — Alisence  of  the  scrotum  is  unknown,  excejit  in 
connection  with  hemiaphrodism,  ectopia  vesica',  and  total  non-development 
of  the  sexual  organs. 

Rudimetitary  »Sn-o/(/»(.— Rudimentary  scrotum  may  be  unilateral  or  bi- 
lateral, and  of  all  degrees,  depending  chiefly  on  the  ilescent  and  development 
of  the  testes.     When  one  testis  is  retained  in  the  abdominal  cavity  or  inguinal 

VOL.  VI. — .12 


Fig.  47.3.  —  Thiorach's  Operation 
for  Epispatlia^ :  Fourth  Step.  Tlie 
glans  liaving  been  pas..*e<l  through 
an  opening  in  tlie  prepuce,  tlie  junc- 
tion of  the  ghinduhir  and  penile 
urethra'  is  effecteJ  by  means  of  the 
cut  edge  of  the  prepuce. 
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riufr.  the  coiTcsiiondiiifi  lialt'  of  the  scrntuni  is  (•(intnictcd  ami  i-rlalivi'ly  scanty. 
lint  if  the  n'tainod  testis  is  later  brouf:;ht  into  its  normal  position  In'  art  or 
nature,  the  serotuni  tends  to  enlarfje  to  accommodate  it.  The  size  of  the 
scrotuni  is  always  proiMirtional  and  varies  widely  in  tUfTerent  individuals.  In 
some  it  is  very  snug,  in  other  it  ranjjes  through  all  grades  of  voluminousness  u]) 
to  the  extremely  loose,  baggy,  jiendulous  scrotum  which  becomes  a  true  hyper- 
trophy of  the  scrotum. 

Hypertrophy  of  the  Scrotum. — Hypertrophy  of  the  scrotum  is  most  commoidy 
associated  with  varicocele.     AMien  this  laxity  is  excessive  it  becomes  jjatho- 

logical:  and  amputation  of  the  re- 
dundant scrotum  has  been  ad- 
\'()catrd  in  connection  with  the 
operation  for  ligation  of  the  sper- 
matic veins.  For  this  purpose  a 
special  curved  clamp  was  devised 
by  Henry  in  1871.  When  this  in- 
strument is  used,  the  testes  are 
raised  to  a  jiroper  height  and  the 
clamj)  is  ajiplied  below  them  in  the 
median  line  with  the  tip  close  to 
the  perineum.  The  sui)erfluous  por- 
tion of  the  scrotum  included  be- 
tween the  blades  is  then  removed, 
and  after  careful  ha'mostasis  the 
fice  margins  of  the  wound  are  unit- 
ed by  sutures.  The  testes  are 
strajjped  and  supported  until  heal- 
ing is  complete.  The  scrotum  thus 
resected  becomes  a  natural  suspen- 
sory, and  is  supposed  to  prevent 
recurrence  of  the  symptoms  due  to 
dragging  and  swinging  of  the  tes- 
tes. As  a  matter  of  fact,  ligation 
and  section  of  the  veins  afford  such 
complete  relief  for  varicocele  that 
scrotal  amputation  is  now  rarely  done  in  this  country,  though  it  has  recently 
been  revived  by  French  surgeons. 

Bijid  Scrotum. — Bifid  scrotum,  occm-ring  in  connection  witii  perineal  hy- 
pospadias, has  already  been  descril)ed,  and  so  also  has  been  the  operative 
treatment  of  the  condition. 

Dermoid  Cysts  of  the  Scrotum. — Dermoid  cysts  of  the  scrotum,  similar  to  those 
described  as  occurring  on  the  penis  and  prepuce,  are  sometimes  found  in  the 
scrotum  at  or  near  the  nu'dian  rhaphe.  Excision  is  the  proper  method  of  treat- 
ing them. 

Malformations   of   the    Testes.— Indcr   this   heading   will    be   considered 


Fig.  474.  —  Thierscli's  Operation  for  Epispadias; 
Fifth  Step.  Closure  of  epispadiac  opening;  flaps 
taken  from  tlie  pubic  region. 
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al)scnce    of   one   or   both   testes,   malposition  of   the  testes,    and    multiplicitv 
of  testes. 

Abserire  of  Both  Tesles. — Ab.scnee  of  liotli  testes,  or  anorehidia.  is  extremely 
rare,  and  almo.st  vmknown  in  otherwLse  well-developed  suljjects.  Earlv  re|)orts 
of  this  condition  ])n)l)al)ly  represent  unrecognized  cases  of  bilateral  crj'iJtorchidia. 

Absence  of  One  Testis. — Ab.sence  of  one  testis,  or  true  monorchidia,  is  equally 
uncommon,  and  most  recorded  instances  of  it  are  doubtless  examples  of  unilat- 
eral cryptorchidism.  Nevertheless,  congenital  ab.sence  of  one  or  both  testes 
may  occur.  In  these  cases,  the  corresponding  cord  and  epididymis  are  usually 
present  and  in  normal  posi- 
tion. This  condition  should 
not  be  confounded  witli  atro- 
ph}-  of  the  organs  in  adult  life, 
following  inflammation  or  se- 
nile decay. 

Malposition  of  the  Testes. — 
Malposition  of  the  testes,  com- 
monly known  as  undescended 
testis,  is  relatively  frecjuent. 
and  presents  an  important 
problem  of  surger3\  The  sul> 
ject  has  recently  been  well  re- 
\-iewe(l  by  ()ilinrn('  and  Siui- 
nioiis. 

It  is  difficult  to  a.scertain 
how  often  an  imperfect  descent 
of  the  testis  occui's.  Statistics 
in  adults  are  inaccurate,  as 
men  with  this  deformity  would 
hesitate  to  present  themselves 
for  positions  requiring  a  physi- 
cal examination,  and  only 
those  whose  cases  require  help 
for  some  injury  or  inflamma- 
tion would  come  to  the  attention  of  the  surgeon.  In  infants,  on  the  other 
liand,  vuidescended  testes  which  later  come  down  to  their  normal  position  are 
so  fretiuent  that  .statistics  are  erroneous.  Probably  one  per  cent  of  all  males 
are  subject  to  this  defect  at  some  time  during  life.  Siwntaneous  descent  may 
take  place  at  any  time  up  to  the  fourteenth  year;  but  if  a  testis  iloes  not  come 
down  within  a  year  from  birth,  it  .selilom  descends  later. 

Arrest  of  a  testis  in  its  descent  is  caused  by  .some  defect  of  development 
in  embryonic  or  fa'tal  life,  by  inflammatory  adhesions  to  adjacent  structures. 
or  by  an  adherent  congenital  hernial  sac.  In  infancy  and  chililhoiHl  a  truss 
worn  to  hold  back  such  an  inguinal  hernia  may  keej)  back  the  testis  as  well. 
It  is  doubtf\il  wlietiier  iieredity  i)lays  any  |iart  in  the  etiology  of  the  coiulition. 


.  475. — Thierscli's  Operation  for  ICpis|nnli;i.-^ .    Si\Oi  Slt-p. 
Completion  of  plastic  work  over  tlie  pubic  region. 
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Malposition  of  the  testes  may  hi'  unilateral  oi-  bilateral.  It  is  imieh  coininoncr 
on  the  rif^lit  than  on  the  left  side.  'J'he  testis  may  occ-upy  .several  different  situ- 
ations, as,  for  exampl(\  within  tin-  abdominal  cavity — true  cryptorchidia;  in  the 
inguinal  canal — partial  descent ;  just  below  the  external  inguinal  ring  or  in  the 
extreme  upper  i)art  of  the  sci-otuni.  These  position.?  are  seldom  constant, 
as  one  variety  may  readily  pass  into  another.  The  testis  may  also  wander 
out  of  its  normal  course  and  come  to  lie  in  Scarpa's  triangle:  in  sf)me  part  of 
the  perineum  ( l'"ig.  47(i):  or  near  the  i-oot  of  the  ])enisor  subcutaiieously  above 
the  inguinal  canal. 

When  the  testis  is  in  one  of  these  last  three  positions,  which  correspond 
to  the  ]ioints  of  origin  of  the  accessory  fibres  of  the  gubcrnaculum,  the  condi- 


I'lG.  47G.— 'li 


I'l-riiu-uni.      (Ciisc  of  1)1-.   IJulch,  Massachusetts  CiciitTal  Iluspital.) 
Hcfore  the  operation;    b,   after  the  operation. 


tion  is  known  as  ectopia  testis,  or  aberrant  testis.  The  inguinal  variety  is  by  far 
the  most  commonly  seen;  but  this  may  be  partly  due  to  the  fact  that  in  this 
position  the  testis  is  most  exposed,  and  injury  would  more  fretiuently  bring  it  to 
the  surgeon's  attention.  Atroj^hy  of  the  scrotum  is  most  marked  in  those  cases 
in  which  the  testis  is  retained  in  the  abdomen  or  high  u\>  in  the  inguinal  canal. 

Halsted  records  a  case  in  which,  at  operation  for  left  inguinal  hernia,  both 
testes  were  found  in  the  left  half  of  the  scrotum  with  fused  epididymides  and 
contained  in  a  common  timica  vaginalis.  There  were  two  spermatic  arteries, 
and  two  vasa  defei-entia  which  united  later,  all  of  them  cf)ntained  in  a  single 
very  large  cord  and  lying  in  the  left  inguinal  canal.  The  right  side  of  the  scro- 
tum and  the  right  inguinal  canal  were  empty.  This  condition,  termed  ectopia 
testis  transversa,  is  exceedingly  rare,  only  two  other  similar  cases,  both  also 
on  the  left  side,  having  evcM-  been  reporteil  in  the  literature. 

Symptoms. — As  a  rule,  there  are  no  symptoms  directly  traceable  to  the 
position  of  the  testis  except  in  so  far  as  its  position  ex])oses  it  to  traimia.  Con- 
tractions of  the  abdominal  muscles  s(iueeze  it,  and  in  the  event  of  any  infiam- 
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niatioii  the  unyielding  tissues  surrounding  it  resist  and  swell  to  siieh  an  ex- 
tent as  to  cause  intense  pain. 

Physiology. — An  undescended  testis  is  almost  invarialily  iiniierfcetly 
developed  and  i>  very  seldom  capable  of  jiroducing  spermatozoa.  Some  of 
these  organs  are  ini]jerfectly  developed  from  the  beginning,  while  others,  though 
of  normal  structiuv  during  childhood,  undergo  none  of  the  usual  changes  at 
juiberty.  Again,  tlie  function  of  spermatogenesis  may  be  retained  for  a  short 
time  after  its  estal^lishmeiit .  l)ut  it  is  (l(iul)tfiil  if  tlie  function  is  ever  retained 
after  the  age  of  thirty. 

P.\THOLOCiY. — In  some  eases  there  is  little  if  any  change  in  the  gro.^^s  appear- 
ance of  the  organ.  In  childhood  the  change  is  es.<entially  a  fibrous  one.  The 
organ  may  closely  resemble  a  fibroma,  with  none  of  the  normal  testicular  struct- 
ure demonstrable  even  under  the  microscoi)e.  In  adults,  if  the  testis  be  at  the 
base  of  the  scrotum,  or  even  in  the  groin,  it  may  ^"al•y  in  gross  veiy  little  from 
the  iiiiiiual.  but  is  usually  flaccid  and  small.  There  may  be  slight  malformation 
of  the  epididymis,  though  its  vas  is  generally  normal.  Micnjscopically  the 
tiljious  tissue  is  generally  increased  and  there  are  other  changes  in  tlie  tubules; 
there  is  also  an  increa.se  in  the  number  of  the  interstitial  cells. 

Complications. — Acute  inflammation  of  an  undescended  testis  may  occur 
in  the  cour.se  of  a  gonorrhoea  or  an  attack  of  mumps,  antl  chronic  inflammation 
iii;iy  he  the  result  of  tuberculous  or  syphilitic  infection. 

Hernia  is  the  most  conunon  complicatiiui.  This  is  easily  understood,  as  the 
])rocessus  vaginalis  is  seldom  ojjliterated  and  its  descent  into  the  scrotum  pre- 
cedes that  of  the  testis.  The  hernial  sac  is  thus  formed  and  at  times  the  testis 
seems  to  act  as  a  ball  valve,  holding  the  intestine  in  the  .-sac.  Inguinal  hernia 
is  certainly  more  apt  to  become  strangulated  when  a.ssociated  with  an  unde- 
scended testis.  Interstitial  hernia  is  also  seen  associated  with  this  condition. 
The  testis  offers  an  obstruction  to  the  descent  of  the  hernia  along  the  canal 
and  its  sac  is  forced  out  between  the  layei-s  of  the  abdominal  wall.  If  the  funic- 
ular process  is  obliterated  a  simjile  hydrocele  may  occur.  Toi-sion  of  the  cord 
is  lare,  but  about  fift}'  per  cent  of  the  reported  cases  have  been  in  vmdesceiulecl 
testes. 

The  question  of  malignant  disease  in  an  undescended  testis  is  very  important. 
The  older  writers  l)elieved  that  such  organs  were  a  source  of  danger  as  the 
l)ossible  seat  of  malignant  disea.se  later.  Eccles,  on  the  other  hand,  bi>lieves  that 
no  sufficient  jiroof  of  this  exists.  Odiorne  antl  Simmons  report  two  series  of 
cases  in  wliicii  the  percentage  of  arrest  of  descent  was  eleven  per  cent  antl 
twelve  pii-  cent  respectively.  Sarcoma  is  probably  somewhat  more  common 
in  these  abnormally  placed  testes.  It  is  extremely  rare  in  children.  It  is  most 
often  seen  in  inguinal  testes,  but  has  been  reported  a  number  of  times  in  testes 
retained  entirely  within  the  abdomen.  Metastasis  occui-s  early  and  the  couive 
of  this  di.sease  is  seldom  over  a  year. 

Tki:.\tmknt. — Consideration  of  the  age  of  the  patient  is  of  the  utmost  im- 
portance in  determining  the  treatment  of  these  cases.  In  infants  at  birth  the 
testes  are  frequently  undescended.     No  treatment  is  reijurred  unless  the  con- 
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(iilion  piTsists.  I)ui-iii,ij:  rhildliodd  the  cniidit ion  l)cc(iiii(>s  iiuirc  iiiiiMirtant  iis 
the  chances  of  a  siiontancoiis  descent  decrease.  After  the  chihl  lias  readied  tlir 
age  of  eleven  or  twelve  the  chanc(-s  are  that  the  testes  will  never  reach  a  iKUinal 
position  without  interferencr.  The  jieridd  fmni  eleven  or  twelve  years  to 
l)uberty  is  the  most  fa\'oral)le  for  ()|>ei-ati(in. 

If  the  testis  can,  by  nianipulatinn.  he  lir(.iujiht  down  into  the  scroluin.  trac- 
tion should  be  tried  fre(|uently.  Such  measures  seem  to  aid  the  testis  in  its 
descent.  Up  to  puberty  undescended  testes  rarely  >;ive  trouble,  but  after  the 
changes  incidcTit  to  this  ])eriod  these  structures  are  much  more  liable  to  injury. 

Operation. — There  are  three  kinds  of  operation  for  the  relief  of  undescended 
testis:  orchidectomy,  orchidopexy,  and  replacement  in  the  abdominal  cavity. 
If  there  is  another  normal  testis,  especially  if  there  lie  a  complicating  hernia 
on  the  side  of  the  undescended  testis,  orchidectomy  may  be  done.  Orchidopexy 
should  be  done  whenever  jjossible  in  childhood,  and,  before  an  orchidectomy 
is  undertaken,  it  should  be  attempted  in  adults  as  well. 

When  the  testis  lies  very  high  in  the  canal  and  cannot  be  l)rought  down, 
it  may  be  returned  to  the  abdominal  cavity.  In  no  case  should  both  testes 
in  children  be  returned  to  the  abdomen,  as  such  testes  are  sure  to  be  functionless. 

In  the  operation  of  orchidopexy  the  canal  is  opened  and  the  testis  exposed 
The  cord  is  dissected  free  and  an  attempt  is  made  to  draw  the  testis  down. 
Considerable  traction  can  be  made  without  danger.  If  this  does  not  give 
enough  slack,  the  vas  should  next  be  freed,  and,  if  necessary,  traction  made 
on  that.  As  a  rule,  it  is  the  shortness  of  the  vessels  that  makes  the  trouble, 
and  in  extreme  cases  these  may  be  cut,  the  testis  being  left  to  depend  for  its 
blood  supply  on  the  small  artery  which  accompanies  the  vas.  Such  a  proced- 
ure may  lead  to  atrophy  or  gangnnie  of  the  testis.  Bevan,  however,  as  a  result 
of  a  series  of  cases  which  he  reports,  states  that  all  the  vessels  of  the  cord  ex- 
cept the  artery  of  the  vas  may  be  cut  out  without  subsecjuent  atrophy  of  the 
testis.  He  believes  that  this  procedure,  with  thorough  removal  of  the  con- 
nective tissue  of  the  cord,  is  an  essential  step  in  the  operation  of  orchidopexy, 
when  the  cord  is  very  short.  If  the  shortness  is  caused  by  the  vas,  the  epididy- 
mis may  be  partly  dissected  free  from  the  testis  and  the  organ  in\'ertetl. 

If  the  processus  vaginalis  has  never  been  closed  the  sac  should  be  divided, 
the  u])per  portion  being  closed  off  by  suture  and  the  lower  part  stitched  about  the 
testis  to  form  a  tunica  vaginalis.  Traction  is  made  on  the  cord  and  a  suture 
is  passed  .•^o  as  to  fasten  it  to  the  aiioneurosis  of  the  external  oblique  at  the 
external  ring.  The  ring  is  closed  in  layers,  but  the  cord  is  brought  out  of  the 
lower  end  of  the  incision  below  both  layers  of  muscle,  and  not  between  the  lay- 
el's,  as  in  the  Hassini  operation  for  the  radical  cure  of  hernia.  By  avoiding 
the  oblicpiity  of  the  canal  a  quarter  to  three-quarters  of  an  inch  is  gained 
in  the  length  of  the  cord.  A  place  for  the  testis  must  be  made  in  the  scrotum. 
This  is  easily  accomplished  with  the  finger.  At  times  the  testis  remains  in  the 
new-formed  sac,  but  as  a  rule  a  suture  must  be  passed  through  the  tunica 
albuginea  and  the  tissues  at  the  bottom  of  the  scrotum.  A  pad  and  bandage 
should  be  so  api)lied  as  to  hold  it  in  i)osition.     Almost  always  the  testis  later 
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tends  to  draw  u|i.  This  iiui}'  occur  soon  or  it  may  be  a  gradual  jiroccss.  Much 
may  bo  gained  by  frequent  traction  on  the  coixl  during  convalescence  and  for 
months  afterward.  In  adults  the  testis  may  be  rejilaced  in  the  abdomen  and 
the  wall  closed  tight  in  cases  where  orchidopexy  is  impossil)le.  This  may  lead 
to  future  trouble,  as  the  testis  may  again  find  its  way  into  the  inguinal  canal. 

Results  of  Orchidoijexy. — In  most  cases  the  testis  can  be  brought  down 
outside  the  external  ring,  even  if  it  cannot  be  put  in  its  normal  position.  This 
|iermits  the  rejjair  of  a  coni])licating  hernia.  In  such  a  position  the  testis  may 
develop;  but  it  is  so  constantly  liable  to  trauma  that  mo.st  surgeons  recom- 
mend its  removal,  if  there  be  a  normal  one  on  the  other  side.  Of  138  ca.se3 
in  children  operated  on  by  Bevan,  79  were  followed  for  a  year.  Of  the.sc  there 
were  31  in  which  the  testes  were  of  normal  size  and  in  normal  position;  35  in 
which  the  testes  were  of  normal  size,  but  situated  high  up  in  the  scrotum;  and 
lo  in  which  these  organs  were  atrophied.  Coloy  operated  on  38  patients,  of 
whom  27  were  children;  all  of  them  were  under  30  years  of  age.  In  the  paper 
of  Odiorne  and  Sinmions  there  are  reported  24  orchidopexies  on  22  patients, 
two  of  the  cases  having  bilateral  retention. 

Multiplicily  of  Te>^tes. — Multiplicity  of  testes,  or  polyorchidia,  is  so  rare  that 
only  one  authentic  case  can  be  found  in  the  literature.  Supernumerary  testes 
to  the  number  of  four  or  five  have  been  recorded:  but  such  reports  are  un- 
doubtedly fabulous  or  due  to  errors  in  observation,  \-arious  tumors  being  mistaken 
for  additional  testes. 


IV.   TRAILMA. 

I'nder  the  heading  of  trauma  may  be  included:  foreign  bodies  (Ixith  those 
encircling  the  penis  and  those  lodged  in  the  urethi'a):  mechanical  injuries  and 
their  conse(|iiences:    and  torsion  of  the  cord,  usuall}'  of  traumatic  origin. 

Foreign  Bodies. — Foreign  bodies  may  be  slipped  over  and  around  the  penis 
intentionally  or  by  accident:  and,  by  interfering  with  the  return  flow  of  blood, 
may  cause  the  penis  to  swell  to  such  an  extent  as  to  make  their  removal  im- 
po.ssible.  "When  a  ring  is  thus  placed,  the  ])enis  may  be  tightly  wound,  from 
the  glans  back,  with  a  narrow  bandage  or  ta])e,  the  end  of  which  may  be  pa.s.sed 
under  the  ring  and  the  latter  removed  by  forcing  it  forward  as  the  tape  is  un- 
wound. If  the  ring  has  been  on  for  some  time,  and  has  ulcerated  into  the 
tissues,  this  mana'uvre  is  impo.'^sible.  In  such  a  ca.se  the  ring  may  Ih-  cut  by 
a  pair  of  pliers,  or  sawed  through  with  a  tine  saw  jm.ssed  beneath  it,  the  soft 
l)arts  under  the  .saw  being  guarded  liy  a  card  or  a  piece  of  thin  sheet  metal. 
If  (he  ring  be  of  tempereii  steel.  Ho  llle  or  .saw  will  cut  it.  Such  a  ring,  how- 
ever, is  brittle,  and  a  very  slight  crush  will  cau.se  it  to  break.  Other  bodies, 
such  as  a  glass  bottle  or  sledge-hammer  head,  must  be  remov(-tl  with  ingenuity 
suggested  by  the  occasion.  In  the  more  difficult  ca.ses,  cocaine  or,  if  the  patient 
be  a  nervous  [lerson,  ether  may  be  necessary. 

F'oreijrn  bodies  mav  enter  the  urethra  either  bv  descent  from  the  kidneys 
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or  hladilcr.  (ir  liy  iiisrrtinii  through  tlic  cxlcrnal  urinary  meatus.  Renal  or  vesi- 
cal CHJculi,  duriiiff  their  passajie  through  the  uri^thra.  may  hecouie  impacted 
and  cause  ulceration,  at  times  even  leading  to  infiltration  of  urine,  it  .-should 
l)e  home  in  mind  that  incisions  made  for  their  removal  heal  less  rapidly  in 
the  jiendulous  than  in  the  deep  portion  of  the  urethra.  The  author  has  seen 
very  intractable  stricture  follow  the  removal  of  a  stone  through  an  opening  just 
in  front  of  the  scrotum.  When  ]iossil)le, calculi  should  be  withdrawn  by  long  for- 
ceps passed  through  the  external  meatus;  but,  if  this  fails,  they  should  be  pushed 
back  into  the  i)osterior  urethra  and  lemoved  thence  by  external  urethrotomy. 

Foreign  bodies  of  great  variety  may  be  introduced  into  the  urethra,  some- 
times by  children  out  of  curiosity,  more  connnonly  by  sexual  perverts  and  others 
for  purposes  of  sexual  excitement.  These  must  be  dealt  with  according  to  the 
circumstances  and  the  natiu'e  of  the  body  in  each  case.  Pins  are  generally 
introduced  head  fiist,  and  may  then  be  lost  and  the  point  become  driven  into 
the  ti.ssues.  ]n  ;i  case  of  this  natiu'e  which  came  to  our  notice,  a  large  pin 
which  had  advanced  as  fai'  as  the  jx'no-scrotal  angle  was  remo\-ed  by  gras])ing 
the  head  and  forcing  the  jioint  out  through  the  urethra  and  corpus  spongiosum; 
then  the  direction  of  the  pin  was  reversed,  the  head  was  pushed  out  through 
the  meatus,  and  the  i)in  was  easily  withdrawn.  In  another  case,  the  tufted 
end  of  a  broom-straw,  which  had  escaj^ed  from  the  fingers  in  which  it  was  held, 
caused  the  straw  to  work  up  the  lu-ethra  in  the  same  way  that  an  ear  of  wheat, 
placed  up  the  sleeve  with  the  bristles  pointing  down,  will  move  steadily  for- 
ward up  the  .■ii-m.  This  straw  was  i-eco\-ered  from  the  bladder,  two  weeks 
later,  with  a  lilhotrite.  No  injury  befell  the  urethra  bej'ond  a  tenipory  ure- 
thritis. Catheters  and  other  instruments  may  be  broken  and  their  fragments 
left-  in  the  lu-ethra.  In  one  instance,  the  blade  of  an  Otis  urethrotome  broke 
off  and  became  deeply  embedded  in  the  soft  tissues  about  the  bulb.  It  caused 
no  symptoms  and  was,  therefore,  left  in  place,  since  to  search  for  it  would  have 
involved  much  more  serious  trauma. 

Mechanical  Injuries. — ilechanical  injm-ies  of  the  penis  are  not  infiv(|uently 
seen. 

Laceration  of  tlie  Penis. — Laceration  of  the  penis  may  occur  in  any  severe 
accident,  and  may  be  of  all  degrees.  Owing  to  the  abundant  blood  supply 
there  is  usually  considerable  hemorrhage,  especially  if  the  corpora  cavernosa 
and  corpus  spongiosum  are  involved.  The  more  severe  injuries  are  often  asso- 
ciated with  a  rupture  of  the  urethra  and  accompanying  infiltration  of  urine. 
Laceration  may  occur  from  unusual  cau.ses,  as  happened  in  a  case  seen  at  the 
Massachusetts  General  Hospital.  The  patient,  a  boy,  while  in  swimming,  had 
the  foreskin  so  severely  lacerated  from  the  bite  of  a  fish  that  circumcision  be- 
came necessary.     Horse-bite  of  the  penis  is  also  reported. 

Crushing  of  the  Penis. — Crashing  of  the  penis  may  occur  in  railway  injuries. 
In  these  cases  the  hemori-hage  may  not  be  severe  even  when  trauma  is  extreme, 
the  crushing  being  so  complete  as  to  give  almost  perfect  blood  stasis.  In  the 
so-called  fi-actvu-es  of  the  penis,  such  as  occiu'  dmnng  violent  coitus  or  through 
efforts  to  alle\-iate  the  pain  and  deformity  in  chordee,  the  corpora  cavernosa 
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arc  usually  ruptured.  In  dislocation  of  the  [.cnis  they  become  separated  from 
their  attachments  tf)  the  pul)i('  rami,  so  that  the  shaft  of  the  jjcnis  may  slip 
up  under  the  skin  of  the  abdomen.  Such  injuries  are  best  treated  by  replacing 
the  jienis  in  its  normal  relations  and  securin<r  it  in  the  elevated  position  by  .some 
I'oiiii  of  T-bandago  till  the  injury  is  repaired.  The  prognosis  for  retention  of 
function  is  good. 

Stab  Wound.s  of  the  Penis. — Stal)  wounds  of  the  penis  an;  .sometimes  met 
with.  The  hemorrhage  from  the  clean-cut  edges  is  .severe  and  may  rapidly  cau.se 
death  unless  controlled  by  a  tourniquet.  Cases  are  on  record  where  the  peni.s 
has  been  scxircd  fiuni  the  body  with  rapidly  fatal  hemorrhage. 

Gunshot  Wounds  of  t lie  Penis. — Gunshot  wounds  of  the  penis  are  not  as  fre- 
quently accompanied  by  severe  bleeding  as  are  puncturetl  or  stab  wounds; 
but,  on  the  other  hand,  they  are  more  often  followed  l)y  sloughing  of  tissues, 
cicatricial  contraction,  and  consequent  deformity. 

In  all  penile  injuries  the  prominent  sym|)tom  is  hemorrhage;  consefiuently 
ha:'matoma  is  of  frequent  occurrence.  Often  this  will  undergo  complete  rea!> 
sorption  on  treatment  by  rest,  ice  l)ags,  and  .sedatives.  At  other  times  tapping 
may  be  resorted  to,  and  less  often  it  may  be  necessary  to  make  a  free  incision, 
for  the  purpose  of  clearing  out  the  clots  and  securing  a  bleeding  point.  The 
treatment  in  all  cases  should  be  directed  toward  the  production  of  a  clean 
wound;  and  the  administration  of  sedatives,  which  give  freedom  from  ercTtions, 
aids  materially  toward  a  recovery.  The  bromides  in  large  do.ses,  or  if  nece.s.saiy 
morphia,  may  be  used  for  this  purpose. 

Following  any  of  the  forms  of  penile  trauma,  and  determined  l)y  their  nature 
and  severity,  there  niay  be  more  or  less  deformity  of  the  penis  from  cicatricial 
contraction,  causing  the  shaft  to  cm've  downward  oi-  to  deviate  permanenth' 
to  one  side.  Such  deformity  may  be  trilling  or  it  may  interfere  seriously 
with  fimction,  making  erection  painful  and  coitus  difficult  or  impossible.  These 
conditions  shoidd  be  treated  by  an  appropriate  plastic  operation,  ilejx'nding 
upon  the  particular  nature  of  each  case.  The  general  principles  involved  are 
the  freeing  of  adhesions,  the  division  of  contracting  bands,  the  removal  of  scar- 
tissue  as  far  as  po.ssil)le,  and  the  application  of  grafts  to  deiuided  surfaces  to 
prevent  recurrences  of  the  deformity  when  healing  takes  ])lace. 

Injuries  of  the  Scrotum. — Injuries  of  the  scrotum  are  to  be  tn>ated  on  general 
surgical  principles,  Init  {>special  care  mvist  be  given  to  iKemo.stasis.  Theti.ssues 
are  so  lax  that  a  small  vessel  may  lead  to  an  extensive  luematoma.  (Plate 
XLMI,    Fig.  S.) 

Injuries  of  the  Cord  or  Testis. — Injuries  of  the  cord  or  testis  may  occur  from 
any  of  the  forms  of  trauma.  Contusion  of  the  testis  may  cause  no  damage 
to  that  organ  apart  from  the  agonizing  pain.  If  the  contusion  is  .severe  enough 
it  may  cause  orchitis  or  mori'  often  an  acute  hydrocele.  The  outcome  depends 
on  the  severity  of  the  blow.  In  extreme  cases  it  may  lead  to  sloughing  of  the 
organ  or  subsequent  atroi)hv.  Incised  wounds  may  give  ri.se  to  a  hernia  of  the 
substance  of  the  testis,  or,  if  the  ejiididymis  is  involved.  s|H'rmatocele  may  super- 
vene later.     In  each  case  treatment  must  b<'  determined  by  the  particular  con- 
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(litidiis.  In  the  clcan-rul  wnunds  of  the  cord,  it  is  advisahic  to  make  an  att(Miipt 
at  suturing  tiic  vas.  if  it  l)c  diviijcd.  Several  cases  are  on  reeord  where  this  lias 
been  done,  in  sonic  instances  with  apjiarent  success.  If  the  .spermatic  artery- 
be  cut,  it  is  i)ronc  to  rctiact,  Init  nni.st  be  followed  up  and  ligated,  even  if  it  have 
to  be  jjui-sucd  well  toward  its  origin.  The  artery  of  the  vas  generally  gives 
a  sufficient  l)lood  supply  for  the  testes  after  the  spermatic  artery  is  ligated. 

Thrombosis  of  the  Spermatic  Artery  or  of  the  Pampiniform  Plexus. — Throm- 
bosis of  the  s]ierniatic  aiterv  or  of  the  pamiiiniform  ple.xus  may  produce  infarc- 
tion of  the  testis.  This  may  b(>  due  to  infection  or  to  trauma,  but  is  typically 
seen  in  infants  following  hrcccii  delivery.  There  are  swelling  and  phlegmonous 
appearance  of  the  scrotum,  with  symptoms  suggesting  pelvic  peritonitis.  Treat- 
ment is  expectant  and  symptomatic.  Usually  the  swelling  subsides,  leaving 
in  the  testis  a  necrotic,  wedge-.shaped  area,  which  cicatrizes,  like  an  infarct 
of  the  kidnc} . 

Burns  and  Frost-biles. — Burns  and  frost-bites  of  the  male  external  genitals 
are  uncommon,  but  may  result  in  more  or  less  serious  lo.ss  of  substance  or  subse- 
quent cicatricial  deformity.  They  should  lie  appropriately  treated  as  in  other 
parts  of  the  body. 

Rupture  of  the  Urethra. — Any  accident  in  which  a  severe  blow  is  received 
in  the  perin(>um  may  cau.se  a  rupture  of  the  urethra.  Falling  astride  the  edge 
of  a  barrel  or  a  beam  is  one  of  the  commonest  causes. 

The  course  which  the  urine  takes  in  extravasation  cases  is  deiiendent  on  the 
relations  of  the  injured  part  to  the  fascia.  Thus,  if  the  injury  be  at  or  in  front 
of  the  bull),  the  scrotum,  the  penis,  or  the  abdominal  wall  will  be  involved.  If 
it  occurs  posteriorly  to  the  fascia,  the  spread  will  be  back  toward  the  rectum, 
the  base  of  the  bladder,  and  the  peritoneum. 

Symptoms. — The  most  frequent  sign  of  serious  injuiy  of  the  penis  is  bleed- 
ing from  the  meatus.  There  may  be  inability  to  pass  urine  or  the  patient 
may  say  that,  after  an  cffoit,  the  water  seemed  to  pass  out  from  the  bladder, 
but  that  little  or  none  appeared  at  the  meatus.  The  effort  may  have  been  acconi- 
jianied  In*  sharp  ])ain  and  the  appearance  of  increased  swelling  in  the  perineum. 
Efforts  at  catheterization  may  or  may  not  have  been  successful.  There  is 
usually  a  ten.se  dark  swelling  in  the  perineum.  If  this  swelling  exist,  but  without 
hemorrhage  from  the  meatus,  the  urethra  has  probably  not  been  injm-cd. 

Tre.\tment. — In  all  cases  where  rupture  of  the  urethra  is  suspected,  perineal 
section  should  be  done,  the  clots  cleaned  out,  and  the  ends  of  the  ruptured  part 
of  the  urethra  sutured  accurately  together.  It  is  not  possible  to  determine  thc 
extcnt  of  the  injuiy  of  the  urethra  by  means  of  an  instrument  passed  in  from 
the  meatus.  Even  when  a  catheter  can  be  passed  into  the  bladder  simple  drain- 
age is  not  sufficient.  Leakage  of  m-ine  over  the  torn  surface  tends  to  form  a 
stricture.  No  Ix'tter  evidence  of  this  is  needed  than  the  histoiy  of  a  case  re- 
iwrted  Ijy  Dr.  .\.  T.  Cai)ot  in  the  Boston  Medical  and  Surgical  Journal  of  No- 
vember 21st.  1901.  Two  months  after  treatment  of  a  torn  urethra  by  the  so- 
called  con.servative  method  of  fastening  in  a  catheter,  the  patient  had  a  tight 
stricture  at  the  point  of  rujrture.     Dr.  Cabot  did  a  resection  of  this  stricture 


SURfilCAL   DISEASES   OF  TIUO   MALE   GENITALS.  Ofi? 

witli  suture  (if  the  uivlliia.  In  sonic  cases  the  operation  is  easy,  Init  in  othoi-s, 
where  tlic  bleeding  lias  sto])])e(l  and  the  hlaildcf  is  empty,  it  may  prove  extremely 
difficult. 

The  usual  cut  for  perineal  section  is  made  and  the  clots  arc  turned  out.  In 
many  cases  the  bull)  will  be  found  torn  completely  acro.^s.  The  di.stal  end  of  the 
urethra  is  readily  found  by  introducinjj  an  instmment  from  the  meatus.  The 
shrivelled  i)roximaI  end  may  be  seen  in  the  middle  of  the  torn  bulb.  In  ca.se  it  is 
difficult  to  differentiate,  in  the  mass  of  torn  ti.ssucs,  a  very  useful  guide  is  the 
bleeding  from  the  torn  vessels  of  the  bulb.  The  bleeding  jjoint  i.s  grasped  and 
drawn  out  with  forceps,  and  this  often  reveals  the  torn  end  of  the  urethra. 
If  bleeding  has  ceased  and  if  the  bladder  end  of  the  passage  has  retracted 
deeply,  pressure  over  the  pubcs  will  cause  a  gush  of  urine  in  the  wound,  thus 
disclosing  the  location  of  the  object  of  search.  If  the  l)ladder  has  been  aspirated 
so  that  pressure  can  produce  no  spirt  of  urine,  it  is  best  to  content  ourselves 
with  having  established  free  drainage.  The  jiatient  is  put  to  bed  for  a  few 
hours  until  urine  has  accumvilated  in  the  bladder  and  then  a  second  .search  is 
made  for  the  urethra,  when  in  all  probability  it  will  be  readily  found.  After 
the  two  ends  have  been  found  they  should  be  unitetl  by  catgut  sutures.  Care 
should  be  taken  to  include  only  the  cavernous  and  muscular  tissues  in  the 
sutures.  After  accurate  appro.ximation  has  been  secured  a  catheter  should  be 
passed  into  the  bladder  and  allowed  to  remain  there  for  about  ten  days.  The 
external  wound  should  be  not  sutured,   and  no  drainage  is  required. 

Any  injury  of  the  penis  which  results  in  .solution  of  continuity  of  the  urethra 
may  give  rise  to  the  infiltration  of  urine.  This  may  result  only  in  a  localized 
abscess  or  it  maybe  so  great  as  to  invoke  the  penis  and  scrotum  very  extensive]}'. 
In  the  more  aggravated  cases  large  areas  may  slough  away,  causing  death 
from  septic  poisoning  or  such  large  loss  of  tissue  that  the  lU'ethra  may  end  at 
the  root  of  the  penis,  the  whole  of  the  corpus  spongiosum  and  urethra  having 
.sloughed.  In  all  cases  where  urine  leaks  into  the  tissues  or  where  such  a  condi- 
tion is  suspected,  the  freest  drainage  is  essential  if  we  woukl  avoid  extensive 
necrosis  of  tissue.  If  necessary,  do  not  hesitate  to  ilivide  the  scrotum  freely 
(liiwii  to  tile  corpus  sijongiosvmi,  leaving  the  wound  open  and  i)acking  it  with 
gauze  in  such  a  manner  that  one  testicle  lies  on  each  side.  Elaborate  pla.stic 
operations  may  later  lie  necessary  to  restore  the  urethra  or  overcome  the  de- 
formity of  the  penis.  ( )ften  it  will  be  imjiossible  to  make  a  new  urethra,  and  the 
patient  may  then  have  to  pa.ss  the  rest  of  iiis  existence  with  an  (i])ening  in  the 
perineum.  Hoiuul  down,  as  the  proximal  end  of  tlu'  urethra  is.  in  a  ma.s.s  of 
contracting  scar  tissue,  the  prospect  is  anything  but  plea.sing. 

Small  areas  of  infiltration  may  occur  from  infection  of  follicles.  If  neglected, 
these  collectinns  of  jnis  may  break  into  the  urethra  or  externally.  If  they  dis- 
charge outside,  the  sequel  is  usually  a  lunnary  fistula.  Curetting  and  i)acking 
with  gauze  so  as  to  get  healing  from  below  u]i,  is  the  pmper  treatment. 

Strangiilation  of  the  Testis  from  Torsion  of  the  Cord.— The  testis  may 
bei'onie  si  ran.unilated  from  torsion  of  its  cord.  This  is  an  uncommon  accident. 
Scudder.  in  a  review  of  the  reconied  ca.ses  in  HIOl,  was  able  to  find  only  thirty- 
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two  instances.  In  nearly  (ine-lialf  nf  tlie  cases  the  accident  occurred  in  und(>- 
scended  testis:  and.  in  all,  llie  records  report  .some  aimormality  of  the  testis. 
The  attachment  of  the  tnnica  \:i<iinalis  has  been  .such  that  very  free  movement 
of  the  testis  within  the  sac  wa.s  allowed.  In  1904  Ediiif^ton  reported  two  cases, 
in  one  of  which  the  epididymis  was  wholly  within  the  tunica,  the  testis  hanging 

suspended  from  a  narrow  stalk.  The  im- 
mediate cause  of  the  twist  is  prol)lemati- 
cal.  There  is  often  a  history  of  strain  or 
excessive  coitus.  l)ut  occasionally  no  rea- 
son for  the  dccurrcnct'  can  he  assigned. 
The  innnediate  effect  of  tor.sion  is  inter- 
ference with  the  blood  supi^ly.  (See  Fig. 
477.)  The  symptoms  are  sudden  severe 
l)ain  in  the  testis,  often  accompanied  liy 
nausea,  vomiting,  or  a  moderate  degree  of 
shock.  There  may  be  slight  elevation  of 
temperature  or  even  a  chill.  At  times  it 
is  extremely  difficult  to  make  a  diagnosis 
Ix'tween  a  strangulated  hernia  and  th{> 
condition  described.  The  constitutional 
symptoms  are  less 'in  tor.sion  of  the  cord 
than  in  strangulation  of  the  bowel.  Theie 
is  no  obstruction  of  the  bowels,  as  a  rule. 
If  the  external  ring  is  empty,  the  diagno- 
sis is  simphfied;  but,  if  the  condition  be 
associated  with  a  hernia,  operation  alone 
can  solve  the  problem. 

If  the  ca.se  is  seen  immediate]}-,  an  at- 
tempt may  be  made  to  untwist  the  cord 
and  save  the  testis.  After  two  or  three 
hours,  however,  removal  of  the  testis 
is  called  for,  as  it  is  sure;  to  become  gangrenous  or  to  atrophy.  In  eighty-eight 
per  cent  of  the  cases  reported  by  Scudder,  gangrene  of  the  testis  ensued.  About 
seventy-five  per  cent  of  the  cases  occur  before  the  age  of  twenty- five.  There 
is  no  mortality. 


Fig.  477.— Twisted  Sperm.atic  Cord.  (War- 
rcn  Mu.seum,  Harvard  Medical  Seliool,  Xo 
9846.)  Infarction  of  the  tcsti.s,  whieli  appear.- 
enlarged  and  dark  blue. 


V.   INFECTIONS. 


Vnder  this  heading  will  be  considered: — (1)  Inflammatory  processes  due  to 
bacterial  infection  (pyogenic,  tuberculous,  specific);  (2)  skin  diseases;  (3)  gan- 
grene:   i4)  I'lefihantiasis. 

Inflammatory  Processes. — Inflanunatory  processes  may  be  set  up  in  any 
part  of  the  male  external  genitalia  by  any  of  the  pathogenic  organisms.  For 
convenience,  they  will  be  described  in  three  groups,  according  to  the  nature  of 
the  infecting  bacteria. 
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(a)  Pycxjenk  Infection. — Pyogenic  infootioii  inaj-  ho  due  to  any  of  the  pj'o- 
gcnic  orgaiiihiins  finding  a  i^ort  of  entry  after  ti-auina,  either  through  the  skin, 
by  way  of  the  urethra,  or  in  the  blood-stream,  .\ccording  to  their  site  of  inva.sion 
they  jiroduce  characteristic  lesions,  which  we  now  propose  to  discuss  in  detail. 

Posthitis. — Posthitis  is  an  inflammation  of  the  mucous  membrane  lining 
the  inner  surface  of  the  prepuce. 

Balanitis. — Balanites  is  a  similar  inflammation  of  the  mucous  membrane 
covering  the  glans  penis.  When  these  two  concur,  the  comlition  is  teniicd 
balano-posthitis.  These  inflammatory  processes  of  the  glans  and  prepuce  com- 
monly occur,  from  lack  of  local  cleanliness,  in  patients  who  have  a  long,  tight 
prepuce:  often  as  complications  of  venereal  di.sea.se;  sometimes  in  connection 
with  diabetes,  when  the  readily  decomposing  urine  forms  a  favorable  culture 
medium.  The  immediate  treatment  consists  of  cleaning  the  parts  with  a  mild 
antiseptic  solution,  dusting  them  with  calomel,  aristol,  or  other  antiseptic 
powder,  and,  in  cases  with  phimosis,  providing  drainage  for  the  preputial  sac 
by  means  of  small  strips  of  gauze  tucked  under  the  foreskin.  After  the  acute 
attack  has  subsided,  or  even  sooner,  in  obstinate  cases,  circumcision  should  be 
done  to  prevent  future  recurrence  of  the  trouble,  and  any  other  contributing 
cause  should  be  treated  and  removed  if  possible.  In  diabetes,  circumcision 
will  relieve  but  not  cure  the  condition,  unl(>ss  the  glycosuria  can  be  controlled 
by  diet. 

Suporticial  infections  may  extend  over  the  entire  penis  and  .scrotum,  pro- 
ducing the  same  forms  of  cellulitis,  eiysipelas,  furuncle,  phlegmon,  abscess, 
lymphangitis,  and  phlebitis  seen  elsewhere  in  the  body.  These  affections 
may  follow  trauma  with  infiltration  of  urine.  They  are  treated  acconling  to 
general  principles  of  surgery.  Abscess  of  the  prepuce  occurs  iiarticularly  in 
cases  of  neglected  i)himosis.  In  such  cases,  it  may  be  advisable  to  incise  antl  drain 
the  abscess  first,  circumcision  being  po.stponed  till  this  wound  is  granulating  or 
healed,  antl  the  field  of  operation  I'elatively  clean. 

Cavernitis, — Cavernitis  is  produccil  when  the  deeper  jjarts  of  the  penis 
are  invaded  by  pyogenic  infection.  It  nia\-  lead  to  sujiijuration.  necrosis,  and 
destmction  of  the  erectile  tissues,  with  subsenuent  loss  of  function.  Its  treat- 
ment is  free  incision  and  drainage. 

Urethritis. — Urethritis  is  commonly  due  to  gonorrlueal  infection,  but  in- 
flammation of  the  urethra  may  be  cau.sed  by  other  pyogenic  organisms.  The.se 
conditions  and  their  treatment  are  discussed  at  length  in  a  later  chapter  of  this 
volume. 

I"]pididymitis. — I'lpitlidyniitis  is  of  frecjuent  occurrence  and  is  usually  second- 
ary to  an  acute  urethritis;  but  it  may  also  occur  in  connection  with  a  cystitis 
from  unclean  instrumentation,  or  as  a  true  metastasis  from  a  focus  of  infection 
elsewhere  in  the  body,  or  as  a  complication  or  sequela  of  parotitis,  pneumonia, 
typhoid  fever,  or  appendicitis.  \\'h(^ther  the  infection  l)e  derived  through 
the  blood-stream  or  by  din^ct  extension  downwartl  from  the  urinary  tract, 
the  inflammati(Mi  may  be  acute  or  chronic,  unilateral  or  bilateral,  though  it 
is  usuallv  limitetl  to  one  side,  more  connnonlv  the  left. 
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Orchitis.— Orchitis,  or  iiidamniatidii  of  tiu-  testis,  has  the  same  causes  and 
modes  of  origin  as  epididymitis,  Imt  it  oceans  much  less  freciuently.  Apparently 
the  testis  has  a  higher  degree  of  resistance,  for  it  may  often  escape  infection  where 
the  epididymis  is  involved.     Orchitis  is  always  associated  with  epididymitis. 

Arule  epididymitis  and  oichitis  are  symptomatized  by  a  sense  of  weight 
and  fulness  in  the  scrotum,  with  i>ain  extending  up  the  spermatic  cord,  local 
swelling,  and  very  acute  tenderne.-;s.  The  pain  of  ei)ididymitis  is  relieved 
by  supporting  the  testes,  that  of  orchitis  is  not.  The  onset  is  fairly  rapid, 
with  headache,  general  malaise,  elevation  of  temperature,  and  increase  of 
sexual  excitability.  The  treatment  of  these  conditions,  when  due  to  gonorrhiea, 
is  elsewhere  described.  \Mien  due  to  simple  pyogenic  infection,  they  are  usually 
less  severe  and  obstinate,  and  are  best  treated  by  the  combined  jirinciples  of 
rest,  support,  local  applications,  or  counter-irritation  (with  iodine,  silver  nitrate, 
or  the  familiar  but  efficient  sailor's  remedy — a  tobacco  poultice),  by  bland, 
antiseptic  diuresis,  and  by  the  removal  of  the  cause.  Acute  e])ididymitis  is 
sometimes  seen  as  a  complication  in  the  convalescence  of  patients  who  are  sub- 
jecteil  to  constant  bladder  drainage  after  prostatectomy,  perineal  section  for 
stricture,  or  cystotom}'  for  calculus  or  tumor.  In  such  cases  the  drainage 
should  be  removed,  at  least  for  a  time,  since  the  inflammation  will  not  subside 
in  the  ])resence  of  the  mechanical  irritation  which  favored  infection. 

Chronic  epididymitis  and  orchitis  commonly  occur  as  secjueke  of  gonorrha'a, 
and  in  okl  men  with  enlarged  prostate,  cystitis,  and  residual  urine,  whether 
they  aic  or  are  not  leading  the  catheter  life.  If  these  affections  are  intractable 
and  a  source  of  persistent  pain  and  discomfort,  orchidectomy  and  epididymec- 
tomy  may  become  desirable,  especially  in  the  aged. 

Ejiididj'mitis  and  orchitis  rarely  go  on  to  suppuration;  but  if  they  do,  in- 
cision should  be  made  and  drainage  established.  They  generally  terminate 
by  resolution,  but  may  be  followed  by  permanent  connective-tissue  hyper- 
plasia, with  greater  or  less  destruction  of  the  glandular,  secreting  substance, 
or  by  atrophy,  partial  oi-  complete.  The  orchitis  associated  with  mumps  is  pre- 
sumably a  metastasis  due  to  the  same  vmknown  infective  organism  as  the  process 
in  the  parotid.  At  and  after  iniberty  it  is  much  more  liable  to  be  followed  by 
atrophy  than  in  boyhood.  Complete  atrophy  of  both  testes  of  course  pro- 
duces sterility,  but  this  is  also  and  oftener  brought  about  by  cicatricial  stenosis 
of  the  vas  and  ductuli  efferentes  following  the  inflammatory  process. 

An  undescended  testis  or  e])ididymis  is  liable  to  the  same  infections  as  if 
situated  in  the  scrotum.  In  the  abdominal  cavity,  a  secondary  peritonitis 
may  develop,  which  may  rarely  become  general  and  fatal.  Usually  the  inflam- 
mation undergoes  resolution  with  the  formation  of  adhesions.  The  same  is  true 
of  the  {)eriorchitis  occurring  in  the  case  of  a  normally  .seated  testis. 

\"esiculitis. — Vesiculitis,  or  inflammation  of  the  seminal  vesicles  and  of  the 
vas  deferens,  always  occurs  in  connection  with  extensions  of  an  infection  from 
the  urethra,  jirostate,  or  bladder  to  the  epididymis  and  testis.  The  process  is 
most  commonly  of  gonorrlural  origin,  and  its  treatment  is  that  of  the  attendant 
conditions.     Sometimes  the  pain  and  fulness  in  the  region  of  the  prostate  can 
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1)C  i-i'li('vc(l  hy  "iiiilkiiifi"  tlir  ilistcndrd  vesicles  with  the  fiiijrer  in  the  reetuin, 
through  which  they  may  be  felt  enlarged,  tender,  and  indurated.  The  char- 
acteristic symptoms  of  vesicular  infection  are  pain  on  defecation  and  on  mic- 
turition and  erection,  which  ai'e  fre((uent.  There  may  he  hl(xxl  in  tlie  urine, 
antl  seminal  discharges  with  the  stools. 

{!))  Tuberculous  Infection. — Tuberculosis  is  one  of  the  commonest  diseases 
of  the  genito-urinary  organs.  The  tubercle  l)acillus  may  gain  access  to  the 
tissues  of  the  external  genitals  either  superficially,  through  the  blood,  or  by 
descent  from  the  kidney. 

Tuberculosis  of  the  penis  is  of  two  varieties,  lioth  of  them  rare.  (1)  Lupus 
of  the  [jcnis  is  a  sujierficial,  cutaneous  affection  like  facial  lupus  vulgaris.  It 
occurs  principally  in  childhood  and  youth,  involves  the  shaft,  prepuce,  and 
glans  penis,  and  produces  shallow,  diffuse  ulcei-s  with  irregular,  undermined 
margins.  The.se  ulcei^s  progress  slowly  and  heal  by  obliterative  cicatrization. 
Occasionally  characteristic  soft,  apple-jelly  nodules  may  be  seen  in  the  midst 
of  the  lesions.  The  disease  is  gradually  destructive,  but  may  cease  spontane- 
ously, as  if  self-limited.  The  treatment  is  the  .same  as  for  lui)us  of  the  face. 
If  the  lesion  be  confined  to  the  foreskin,  circumcision  may  produce  complete 
cure.  (2)  Cavernous  tuberculosis  is  a  (lce|icr  infcrtinn.  involving  the  erectile 
bodies  in  necrosis  and  sloughing.     The  treatment  is  amputation  of  the  penis. 

Tuberculosis  of  the  penis  was  sometimes  caused,  in  infants  among  Hebrews, 
by  direct  infection  from  the  mouth  of  tub(>rculous  Mohels,*  who  were  in  th(>  habit 
of  stanching  the  bleechng  by  sucking  the  organ.  In  adults  it  may  i)e  similarly 
caused  by  practices  of  sexual  perversion. 

Tuberculosis  of  the  .scrotum  is  rare,  anil  is  likewise  of  two  varieties.  (1)  Lupus 
of  the  scrotum  is  characterized  by  circiniite  lesions.  (2)  Deep  tuberculosis  is 
associated  with  the  formation  of  fistuhe  from  sloughing  tuberculous  orchitis 
and  epididymitis. 

Tuberculosis  of  the  urethra  is  very  rare,  and  is  geni'rally  secondary  to  a  tuber- 
culous process  .situated  higher  up  in  the  g(>nito-urinary  tract.  It  is  possible 
that  a  primaiy  tuberculous  ulceration  may  develop  in  the  urethral  mucous 
membrane,  but  such  an  occurrence  is  unlikely.  The  jjo.-^sibility  of  infection 
through  coitus  has  never  been  proved.  In  the  anterior  urethra,  the  lesions  are 
usually  situated  at  the  fossa  navicularis  and  in  the  bulb  portion,  where  the  nor- 
mal dilatation  favors  urinary  stasis.  More  oft(>n  the  ulcci-s  are  in  the  posterior 
urethra,  near  the  original  source  of  infection.  In  any  situation,  their  healing 
may  cause  cicatricial  stricture.  The  symi)toms  are  pain,  frequency  of  urination, 
and  occasional  hemorrhage  on  micturition.  The  diagnosis  rests  on  the  deter- 
mination of  other  tuberculous  lesions,  on  urethroscopy,  and  on  the  finding 
of  tubercle  l)acilli  in  the  urine.  The  treatment  is  the  removal  of  any  constant 
source  of  infection  (as,  for  example,  a  tul)erculous  kidney),  the  avoidance 
of  instrumentation,  the  employment  of  di(>t,  general  hygiene,  and  fresh  air, 
and  ]H'riia])s  inoculations  of  tuberculin  under  control  of  the  oiv-^onic  index. 

*Thc  name  given  by  tlie  Hclneus  to  tlic  natne  doctor  wlio  performs  the  rite  of  circumcision 
in  conjunction  with  the  Rabbi. 
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Tulicrculdsis  of  the  i'])icli(lyniis  is  \-iTy  coininoii.  Thci'c  lias  l)ccii  imicli  dis- 
cussion as  to  wlictlii  T  till'  disoasc  is  primary  in  the  epididymis  or  secondary 
to  an  infection  of  tlir  prostate  or  kidney.  At  present  the  weight  of  evidence 
and  opinion  seems  t(j  be  that  genito-urinary  tuberculosis  is  genei'ally  primary 
in  the  epididymis,  originating  there  as  a  metastasis  from  a  perhaps  latent  focus 
elsewhere  in  the  body,  not  by  direct  extension.  This  view  is  favored  by  the  fact 
that  the  disease  usually  begins  in  the  globus  major,  where  the  blood-su])])iy 
enters,  whereas  the  pyogenic  epididj'mitides  begin  in  the  globus  minor. 

TuIkm'cuIous  e|)i(Udyiuitis  is  commonest  between  the  ages  of  twenty  and 
forty,  during  tlie  ])criod  of  greatest  sexual  activity.  Trauma  and  gonorrhcca 
are  predisposing  causes.  The  disease  starts  on  one  side,  more  often  the  right, 
but  the  other  side  is  usually  later  involved.  It  begins  with  the  formation  of 
small,  hard,  painl(>ss  nodules  in  the  globus  major,  gradually  extending  through- 
out tlic  epididymis.  These  nodules  ultimately  undergo  caseous  degeneration, 
and  break  down  into  aiisce.sses  which  discharge  through  sinu.ses  in  the  scrotum. 
Sooner  or  later  tuberculosis  of  the  testis  follows  tuberculous  epididymitis, 
though  the  testis  always  show  a  higher  degree  of  resistance  to  the  destructive 

lirocess.  The  lesions  follow  the  same 
course  of  chronic  suppuration  as  they 
do  in  the  epididymis.  (Fig.  478.) 
The  diagnosis  of  tuberculous  epi- 
(lidymo-orchitis  involves  differentia- 
tion from  gumma,  malignant  neo- 
plasm, and  actinomycosis.  These  al- 
most always  originate  in  the  testis, 
whereas  tulierculosis  typically  starts 
in  the  epididymis.  Gunsma  has  a 
characteristic  stony  hardness,  is  not 
painful,  and  does  not  break  down  and 
sujipurate  earl}^  Jlalignant  tumoi's 
grow  rajjidly,  do  not  break  down, 
and  are  accompanied  by  grave  con- 
stitutional disturbances.  Actinomy- 
cosis, a  very  rare  disease  of  the 
testis,  caused  by  the  ray-fungus, 
,-o    .„  ,_      ,   .     ,  ,    ^  actinomyces,  may  produce  a  state  of 

H(i.   liS. —  luberculosis  of  the  Testis.      (^^  arren  ... 

Museum,  Harvard  Medical  Scliool,  No.  2489.)     The  chrOUlC   mduratlOn    and   SUppUratioU, 

testis  is  enlarged  and  divided    into    separate  com-  gloselv     siinulfltino-     tiihereillosis      for 

partments    by    fibrous    septa.     Tlie    compartments  ^^^^^^}      SUnUiaiUlg     lUDClCUlOSlS,     lOr 

or   cavities  tluis  formed   are  filled   with  yellonish,  which   it    is  COUmiOnly  mistaken    clsC- 
opaque  matter.  ■         iU        u     i  Ti.  i 

where  m  the  body.  It  may  be 
demonstrated  by  finding  the  glassy  nodules  in  the  discharge,  and  by  an  ex- 
amination of  a  stained  smear.  The  treatment  of  actinomycosis  is  thorough 
curettage  and  drainage  of  the  affected  parts,  and  administration  of  potassium 
iodide  by  the  mouth. 

Tuberculous   epididymo-orchitis,    if    unchecked,   goes  on    to    complete   de- 
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structioii  of  the  orf^ans,  though  the  pioccss  niaj'  heal  spontaneously,  as  in  the 
case  of  tubereulosis  elsewhere  in  the  Ijody.  Radical  treatment,  with  complete 
removal  of  the  affected  i)arts,  was  fomierly  the  njle,  particularly  when  the  disease 
was  unilateral.  The  supposition  was  that  this  would  check  the  spread  of  the 
infection.     Experience  has  shown,  however,  that  this  is  not  the  case,  since  the 


K 

K    L^E    ^^^Ka^lH 

^ 

^BK ' '  t  i|vKflm 

^^^^■Si^ 

Fig.  479.— Gumma  of  tlu-  '|-cs(is;  Ha'matdcclc.  (Wurn-ii  MusiMim.  llarvar.l  Mnliral  Scliool,  No. 
9688.)  The  body  of  the  testis  has  been  replaced  by  a  large  nodule  of  ehee.sy  fibrous  ti.ssue.  'I'lie  tunica 
is  filled  with  clotted  blood.     On  the  surface  is  a  button-like  necrotic  area. 

process  usually  occurs  in  a  few  years  on  the  other  side.  Recently  the  wide  ajv 
plication  of  general  hygienic  measures  in  the  treatment  of  tuberculosis,  and  the 
use  of  tuberculin  as  an  opsonic  vaccine,  have  opened  new  [)ossibilities  of  con- 
servatism. These  are  now  of  foremast  importance  in  the  treatment  of  tulxn- 
culous  epididymo-orchitis,  local  surgery  being  reducetl  to  the  thorough  curetting, 
and  wiijing  out  with  iodine,  of  the  sinuses  and  absc(>ss  cavities.  Keyes  recom- 
mends early  unilateral  epididymectomy,  in  the  belief  that,  freed  from  the  primary 
source  of  disease,  the  testis  will  escape  or  recover  from  the  infection.  If  it 
be  found  later  that  the  other  epididymis  must  be  removed,  sterility  will,  of  couree, 
follow,  though  as  a  matter  of  fact  such  patients  are  usually  already  sterile 
VOL.  VI. — 43 
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at  an  early  sta^c  of  tlic  disi-aso.  Even  bilateral  epididyiiieetoniy,  however, 
is  preferaljle  to  castration:  for  the  patient  remains  potent,  though  sterile,  and 
retains  not  only  the  jisyehic  and  cosmetic  advantages  of  his  testes,  but  i^rolv 
ably  also  the  value  of  their  internal  secretion.  Resuturing  of  the  vas  should 
be  attem])ted  later  in  some  cases. 

Tuberculosis  of  the  vas  and  seminal  vesicles  is  usually  secondary  to  tubercu- 
lous diseas(>  elsewhei'c  in  Ihe  genito-urinary  tract.  Rarely  it  may  be  primary 
in  the  vesicle,  and  may  tlien  be  treated  by  removal  of  the  vesicle  through  an 
abdominal  or  a  perineal  incision.  For  secondary  tuberculous  vesiculitis  there 
is  no  treatment  oth(>r  than  that  of  the  primary  focus. 

(c)  Specific  Infections. — The  sjiecific  venereal  infections,  gonorrh(x\a,  chan- 
croid, and  syphilis,  arc  especially  treated  in  other  articles  of  this  book.  (See 
also  Fig.  47!)  and  Plate  XL\U,  Fig.  1.) 

Skin  Diseases. — Skin  diseases  of  various  sorts — inflammatory,  parasitic, 
antl  neurotic — may  affect  the  penis  and  scrotum,  and  occasionally  they  jjresent 
in  these  parts  ]«>culiar  and  characteristic  features. 

Herpes  Prngenilalis. — Herpes  progenitalis  is  characterized  by  the  formation 
of  multiple,  small,  unilocular  v(>sicles  on  the  mucous  membrane  of  the  balano- 
jjreputial  sac,  esi)ecially  in  the  sulcus  behind  the  corona.  The  presence  of  these 
vesicles  is  associated  with  slight  burning  or  itching  sensations.  Local  un- 
cleanliness  and  a  long,  tight  foreskin  arc  predisposing  causes.  The  vesicles, 
which  are  tilled  with  clear,  serous  fluid,  may  disappear  through  absorption 
of  their  contents,  or  they  may  break  and  form  small,  superficial  circular  ulcere. 
The  treatment  is  the  same  as  that  of  balano-posthitis.  If  the  ulceration  per- 
sists it  may  usually  be  checked  by  the  application  of  silver  nitrate.  If  the 
lesions  recur,  circumcision  is  advisable. 

Verruca  acunmiala,  or  venereal  wart,  is  a  papillomatous  h3^perplastic  growth 
caused  Ijy  a  heaping  up  of  stjuamous  epithelial  cells.  The  lesions  are  usually 
multiple,  and  may  be  moist  or  dry,  according  to  their  seat  in  the  balano-prepu- 
tial  sac  or  on  the  skin  of  the  penis  or  scrotum.  They  may  be  of  various  sizes, 
sessile  or  peduncidated,  ranging  in  color  fro:n  pale  pink  to  deep  red,  and  secreting 
a  pungent,  viscid  fluid.  They  have  been  thought  to  be  contagious,  and  occur 
in  men  of  unclean  habits  and  much  addicted  to  venery.  They  may  be  treated 
by  excision  of  the  wart  and  cauterization  of  the  base,  followed  by  local  clean- 
liness and  the  use  of  an  astringent,  antiseptic  dusting-powder.  If  for  any 
reason  a  patient  refuse  operation,  the  grow1;h  may  be  treated  by  painting  on  it 
salicylic  collodion  made  up  in  the  proportion  of  one  drachm  of  salicylic  acid 
to  one  ounce  of  colludion.  Persistent  application  of  this  mixture  will  gen- 
erally produce  a  satisfactory  cure,  causing  even  extensive  warts  to  disappear 
completely. 

Other  cutaneous  disease's  which  may  affect  the  penis  and  scrotum  are  herpes 
zoster,  the  various  forms  of  eczema,  the  several  dermatitides,  intertrigo  and 
pmritus,  psoriasis,  favus,  lejirosy,  scabies,  pediculi  pubis,  molluscum  contagi- 
osum,  jiityriasis  versicolor,  chloasma,  and  vitiligo.  These  do  not  differ  from 
their  manifestations  elsewhere  in  the  body  and  they  recjuire  similar  treatment. 
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Gangrene. — (liuigicnc  may  affect  .■separately  either  the  jjenis  or  the  .«crotuiii. 

Gangrene  of  the  Penis. — (Janf^ronc  of  the  jjenis  may  occur  from  a  variety  of 
caiLses.  It  may  follow  mechanical  or  chemical  trauma;  it  may  be  a.s.sociatcd 
with  severe  infectious  diseases  or  with  the  toxaemias  of  chronic  nephritis  and 
diabetes;  it  may  be  due  to  ingested  toxins,  such  as  ergot,  and  to  trophic  nerve 
di.sturbances.  In  all  cases  the  treatment  should  be  conservative.  The  penis 
should  he  siii)])ort('(l  by  a  T-handage  in  a  position  along  the  abdominal  wall, 


Figs.  480  ami  4S1.— Klcphuiitiasis  nf  tin-  Scrutuin.     (.\ftcr  .Murray.) 
Fia.  4S0.— Anterior  \'iew.     Fio.  4S1.— Posterior  View. 


which  most  favors  the  circulation.  Demarcation  of  the  necrotic  portion  will 
always  be  spontaneously  established,  and  more  of  the  organ  will  be  saved  than 
by  surgical  intervention.     Sexual  efficiency  is  usually  prcservetl. 

GcuKjrene  of  the  Scrotum. — Gangrene  of  the  scrotum  is  due  to  the  same  causes 
as  gangrene  of  the  penis  and  is  more  frixiuent.  Particular  care  shoukl  be  taken 
to  prevent  it  in  patients  with  infections  like  small-pox.  cholera,  and  typhoid 
fever,  by  supporting  the  .scrotum  with  a  soft  dry  dressing  and  suitable  bandage, 
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piirticularly  if  the  scrotum  is  lar^c  :uul  its  tissues  are  lax.  When  the  cDiiditioii  is 
fstal)lishcd  it  shoukl  h(>  treated  conservativel^v  with  incisions  to  let  out  aecunui- 
lated  pus  and  to  ])erniit  the  cautious  removal  of  necrotic  tissue.  The  jjrocess 
ma}^  involve  a  pavi  or  tiic  whole  of  one  or  both  testes  or  epididymides,  hut 
it  usually  .stops  at  the  tunica  vaginalis.  In  one  case  under  the  writer's  obser- 
vation, complete  destruction  of  the  scrotum  was  caused  by  gangrene  following 
the  application  of  a  carbolic-acid  poultice  for  epididymitis.  As  soon  as  healthy 
g;ranulations  had  formed  over  the  exposed  testes,  a  new  scrotum  was  constructed 
bv  means  of  a  large,  single  Thiersch  graft  takeji  from  the  thigh. 


Tu;.  4S2.— Anotl 


.1   l:i,|,lianti;v 


(After  Murray.) 


Elephantiasis. — Elei)hantiasis  of  the  penis  and  scrotum  is  rarely  seen  in 
tiiis  coiuitry,  though  in  India  and  other  warm  countries  it  is  common.  (Figs. 
480-483.)  It  is  caused  by  the  Filaria  sanguinis  hominis  and  occurs  from  youth 
to  old  age.  In  a  scries  of  one  hundred  and  forty  cases,  reported  by  Chai-les  in  the 
Indian  Medical  Gazette,  the  youngest  jjatient  was  sixteen,  the  oldest  sixty-two. 
It  may  occur  with  elephantiasis  of  other  parts  of  the  body  or  alone.  There 
may  be  numerous  complications  with  it,  such  as  hernia,  hydrocele,  or  varicocele. 
At  operation  the  spermatic  cord  may  be  found  of  great  length  or  there  may  be  a 
large  amoimt  of  blubiiery  infiltration.     The  question  of  operation  in  any  case  has 
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to  be  dotoniiimd  Ijy  the  amount  of  inconvenicnco.  There  must  be  no  eczema 
or  septic  condition  of  the  skin  at  the  time,  and  very  careful  preparation  for 
several  daj^s  is  ncccssaiy  in  order  to  secure  an  aseptic  field  of  operation.  Writ- 
ers vary  as  to  the  advi8al)ility  of  employing  a  tourniquet.  If  it  is  not  u.sed, 
vessels  must  be  picked  up  at  once  as  fa.st  as  they  are  cut.  The  first  step  is  the 
enucleation  of  the  ]jcnis.  It  must  be  constantly  borne  in  mind  that  all  tissues 
drained  by  the  inguinal  lymjjhatics  must  be  removed.  The  lithotomy  position 
is  u.sed.  The  first  incision  is  from  over  the  pubes  down  to  the  preputial  oi)ening. 
This  incision  is  carried  around  the  opening  and  the  penis  enucleated  by  blunt 
dissection  down  to  its  attachment  to  the  pulx's.     Care  is  neces.sary  to  avoid 


1S.3.— Elcpliantiai 


injury  to  the  dorsal  vein.  The  next  incision  starts  at  the  external  abdominal 
ring  and  curves  around  the  neck  of  the  tumor  down  toward  the  median  line 
in  front  of  the  anus.  This  cut  is  repeated  on  the  opposite  siile.  The  testes  aiv 
now  enucleated  by  l)lunt  dissection  and  the  penis,  testes,  and  cord  are  held 
up  over  the  pubes  while  the  base  of  the  fii-st  incision  is  joined  to  the  starting  point 
of  the  side  incision  and  the  whole  ma.<s  cut  away.  Great  care  nuist  Ih-  taken 
not  to  injure  the  urethra  which  is  often  nuich  distorted  by  traction  f>f  the  tumor. 
The  skin  flaps  are  next  freed  on  each  side  sufficiently  to  allow  them  to  be  brought 
together  in  the  median  line.  The  testes  are  tucked  muler  thcw  Haps.  \A  heiv 
th(-se  skin  flaps  encircle  the  penis  they  are  stitcht-d  to  it  by  sutures  which  pa.>« 
through  the  tunica  allniginea.     The  pn-jjuce  should  be  wholly  cut   away  and 
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skill  grafts  aiii)!ii'(l  over  the  entire  body  of  tiie  i)enis.  The  dressings  in  the 
Ijerineuni  are  lieid  in  i)lace  liy  a  figure-of-S  l)andago.  Drainage  siiould  lie 
provided  at  tlii'  lower  end  of  the  incision.  Recovery  takes  place  rapidly  and 
hoaling  usually  occui-s  by  fii-st  intenlion.  .\  period  of  twenty-one  days  re])re- 
sents  the  usual  stay  in  the  hospital.  In  1901  Charles  reiwrted  one  hundred  and 
forty  consecutive  cases  without  a  death,  and  Maitland  had  operated  on  one 
huntlred  and  twenty-five  cases  with  two  deaths.  One  death  was  from  diabetes 
mellitus  and  the  other  (in  the  case  of  a  very  feeble  old  man)  was  from  sepsis. 
In  one  instance  the  tumor  weighed  one  hundred  and  ten  pounds.  The  after- 
results  are  excellent.  The  position  of  the  testes  is  awkward  at  first,  but  a 
scrotum  forms  in  time  and  the  ])enis  is  perfectly  u.seful. 


VI.    TUMORS. 

Under  the  heading  of  tumors  may  be  classed  (1)  swellings  which  are  neither 
inflannnatory  nor  neo|)lastic,  and  ('_')  neoplasms  (l)enign  or  malignant). 

(1)  Swellings  which  are  Neither  Inflammatory  nor  Neoplastic. — Under 
this  heading  are  included: — \'aricose  conditions,  a-denia,  emphysema,  hydro- 
cele, spermatocele,  and  ha-matoeele. 

(a)  Varicose  Conditions. — \'aricose  veins  of  the  penis  and  scmtum  are  not 
common,  and  occur  usually  in  patients  with  relaxed  tissues  and  a  tt^ndency 
to  \aricosis  elsewhere.  They  are  generally  associated  with  varicocele.  They 
may  cause  a  sense  of  fulness,  weight,  and  dragging  pain  in  the  parts,  but  ])ro- 
duce  no  harm  unless  they  are  excessively  developed.  Palliative  treatment  l)y 
cold-water  douches  and  by  improvement  of  the  general  systemic  tone  may 
be  beneficial.  Surgical  treatment  consists  of  excision  and  multiple  ligation  of 
the  knotted,  swollen  venous  plexus. 

Varicocele  is  a  varicose  condition  of  the  pampiniform  [jlexus  of  veins  in  the 
spermatic  cord.  Occasionally  the  veins  of  the  testes  may  also  become  involved. 
The  condition  is  almost  invariably  on  the  left  side,  the  right  being  veiy  rarely 
affected.  An  anatomical  reason  for  this  is  that  the  left  spermatic  vein  enters 
the  left  renal  vein  at  a  right  angle,  whereas  the  right  spemiatic  vein  enters  the 
inferior  vena  cava  at  an  acute  angle.  There  is,  therefore,  a  higher  column  of 
blood  and  less  freedom  of  outflow  in  the  speiTnatic  vein  on  the  left.  Another 
reason  has  been  thought  to  be  pressure  on  the  left  spermatic  vein  Ijy  a  chronically 
distended  sigmoid,  ^'aricocele  may  similarly  be  a  pressure-symptom  of  an 
abdominal  tumor  or  of  an  improperly  fitting  truss. 

Varicocele  usually  makes  its  appearance  in  young  men  of  from  eighteen  to 
twenty-five  years.  To  a  greater  or  less  degree  enlargement  of  the  veins  of  the 
cord  exists  in  every  adult  male,  but  it  is  of  importance  only  when  it  produces 
symptoms.  Even  these,  in  a  majority  of  cases,  are  subjective  and  due  to  the 
imagination  of  the  patient,  who  fancies  all  sorts  of  direful  consequences  of  his 
ailment.  Quack  advertisements  about  the  "deadly  varicocele"  excite  him 
sometimes  to  a  state  of  almost  frenzied  apprehension,  which  reijuires  the  phv- 
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sician's  greatest  sympath}'  and  ])atience  to  allay.  Sometinici,  on  the  other 
hand,  there  may  be  no  symptom.^  ilircctly  referable  to  the  varicocele,  and  a 
jjatient  may  be  wholly  uneonsciou.s  of  any  aljnormality  until  an  examination 
for  the  army  or  navy,  or  for  the  fire  or  police  sen'icc,  brings  out  the  knowledge 
that  he  is  sufl'ei-ing  from  a  condition  which  bai"s  him  from  such  service.  More 
often,  hn\v(\{r.  there  is  a  slight  dragging  sen.sation,  running  up  along  the  cord 
and  into  the  back,  or  a  sense  of  weight  in  the  testis.  Exertion  may  increase 
tlicsc  sensations.  Exceptionally  there  may  be  actual  pain,  especially  after 
long  exercise  in  the  erect  position.     On  lying  down,  the  pain  disai)peai-s. 

The  diagno.sis  of  varicocele  is  usually  ea.s}'.  The  left  side  of  the  scrotum 
is  felt  to  contain  a  ma.ss  of  knotty,  twi.sted  cords  lying  between  the  testis  and  the 
<'xternal  ring;  and  in  very  rare  cases  the  same  sen.sation  is  felt  on  the  right  side 
of  the  scrotum.  When  the  patient  stands,  this  mass  presents  the  characteristic 
appearance,  and  conveys  to  the  examiner's  sense  of  touch  the  impression  of 
a  binich  of  angle-worms;  when  lie  lies  down,  the  mass  in  large  measure  subsides, 
but  the  empty,  thickened  veins  can  usually  be  felt.  \\'hen  the  patient  coughs 
the  mass  may  convey  to  the  examiner's  fingers  a  sensation  veiy  similar  to  the  im- 
l)ulse  conveyed  under  the  same  circumstance  by  a  hernial  ma-ss.  This  is  due  to 
tlir  hldod  being  forced  into  the  large  veins  by  the  increased  abdominal  pressure. 
Tile  possible  presence  of  a  complicating  hernia  can  be  determined  by  having  the 
patient  cough  while  lying  down.  The  sensation  conveyed  by  the  mass  of  veins 
in  varicocele  readily  differentiates  it  from  hydrocele  or  spermatocele. 

The  prognosis  of  varicocele  is  good.  Apart  from  the  discomfort  experienced 
in  certain  cases,  there  is  little  disability.  Rarely  there  is  some  atrophy  of  the 
testis  on  the  affected  side,  both  directly  from  jiressure  of  the  mass,  and  in- 
directly from  interference  with  its  blood  supjjly. 

Indications  for  surgical  treatment  of  varicocele  arc  not  very  common. 
Operation  is  generally  unnecessary,  and  should  not  be  resorted  to  until  other 
measures  have  been  tried.  Medical  treatment  aims  at  promoting  the  circulation 
in  tlic  dilated  veins.  .\11  causes  of  active  or  passive  congestion  of  the  testis,  such 
as  long  walks,  horseback  riding,  long  periods  of  standing,  bicycling,  dancing, 
excessive  venery,  and  constipation  should  be  avoided.  Cold  apijlications  to  the 
scrotum  and  jieriiKnim,  morning  and  night,  are  advisable,  since  they  tend  to 
]n(inii)tr  rontiactiiin  of  the  scrotal  nuisde  fibres.  The  cold  perineal  jet  douche 
may  also  be  found  of  value.  A  susjoensory  bandage  should  be  worn  by  day, 
and,  if  properly  fitted,  it  should  not  be  uncomfortable.  In  hot  weather  it 
shoukl  be  freciuently  changed  and  washed,  or  it  may  chafe  and  irritate  the 
scrotum.  Such  treatment,  accompanied  by  moral  suasion  to  remove  the 
patient's  feai-s,  will  generally  relieve  the  symptoms,  or  at  least  kee])  the  condition 
stationary.  Only  when  the  symptoms  tend  to  recur,  should  radical  cuiv 
by  operation  be  attempted. 

Operations. — \'aiious  operations  for  varicocele  have  been  devised  and  used, — 
such,  for  example,  as  tight  compression,  galvano-puncture,  resection  of  a  portion  of 
the  scrotum,  and  subcutaneous  ligation  of  the  veins. — but  all  have  given  place 
to  ligation  of  the  veins  after  oiien  incision.     The  cut  may  be  made  anywhere 
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between  the  testis  ami  the  external  inijuinal  rini;,  Init  is  hest  made  just  l)elow 
the  ring.  The  eord  and  testis  arc  readily  drawn  uj),  and  the  high  i)Osition 
of  the  incision  makes  the  operative  field  easier  to  sterilize  and  to  keep  clean. 
The  veins  are  carefully  isolated  from  tlie  Aas  and  the  spermatic  artery,  then 
ligated  in  two  places,  from  one  to  three  inches  apart,  and  the  portion  between 
the  ligatures  is  cut  away.  One  or  two  veins  should  be  left  for  normal  blood  re- 
turn. The  ends  of  the  ligatures  should  be  left  long,  so  that  they  may  be  tied 
together,  thus  approximating  the  cut  ends  of  the  veins  and  forming  a  cord 
to  support  the  testis  without  imdue  strain  on  the  artery  and  vas.  Great  care 
must  be  taken  to  secvu-e  comi)lete  hjemostasis,  for  small  bleeding  points  may 
later  give  rise  to  a  troublesome  ha-matoma.  A  dressing  should  be  applied  and 
held  in  ])lace  by  collodion,  since  bandages  are  prone  to  slip  out  of  ]3osition  as 
the  patient  moves.  The  cure  should  be  complete  in  about  ten  days,  though 
a  lum]!,  and  occasionally  tenderness,  may  persist  for  some  time  longer.  A 
well-fitting  suspensoiy  bandage  should  lie  worn  for  at  least  six  weeks.  Com- 
plications are  infre([uent,  but  atrophy  or  e\(n  sloughing  of  the  testis  has  been 
reported.  For  this  reason,  i)efore  any  opci-ation  is  performed,  the  testis  should 
be  carefully  examined,  and,  if  an}'  atrophy  l)e  already  present,  the  ])atient's 
attention  should  be  called  to  it,  \\ithout  alarming  him,  so  that  lie  may  not 
later  accuse  the  surgeon  of  having  caused  it. 

(b)  (Edema  of  the  Penis  and  Scrotum. — (Edema  of  the  penis  and  scrotum  may 
occur  as  one  of  the  manifestations  of  a  general  anasarca,  whether  of  cardiac, 
renal,  or  hepatic  origin;  it  may  also  be  due  to  local  interference  with  the  venous 
or  lymphatic  drainage  of  the  genitals  from  pressure  by  an  enlarged  prostate 
or  by  a  cancel-  of  the  rectum  or  some  other  form  of  pelvic  tumor,  or  it  may 
occur  in  connection  with  gonorrhoea,  or  after  circumcision.  In  the  former 
case,  the  treatment  is  that  of  the  general  condition ;  in  the  latter,  the  attempt 
should  be  made  to  remove  the  cause,  if  possible. 

(c)  Emphysema  of  the  Penis  and  Scrotum. — Emphysema  of  the  ptMiis  and  scro- 
tum may  occur  as  part  of  a  general  emphysema  following  thoi'acic  injuiy  with 
perforation  of  the  lung.  Rarely,  it  may  be  due  to  local  trauma,  as  from  a 
trocar  wound  which  admits  air  to  the  tissues.  Pneumatocele  may  also  be  due 
to  infection  with  gas-producing  bacilli,  especially  the  Bacillus  aerogenes  cai> 
sulatus  of  ^^'(■l(•h.  Such  forms  require,  as  elsewhere,  immediate  incision  and 
free  drainage,  or  even  radical  amputation  or  castration.  Traumatic,  non-in- 
fective emphysema  disappears  spontaneously  by  absorption  of  the  air  into 
the  blood. 

(f/)  Hydrocele. — The  processus  vaginalis  of  the  peritoneum  may  never 
become  shut  off  from  the  general  peritoneal  cavity  after  the  descent  of  the 
testis.  This  gives  rise  to  what  is  known  as  a  congenital  hydrocele.  Again, 
the  neck  of  the  sac  may  be  obliterated,  but  fluid  may  collect  in  the  sac  so  that 
it  becomes  distended.  This  condition  is  known  as  a  hydrocele.  Rarely,  the 
processus  may  be  obliterated  at  two  or  more  spots,  thus  forming  multiple  hy- 
drocele along  the  cord,  with  i:)erhaps  a  larger  one  surrounding  the  testis. 

A  hydrocele  may  be  unilateral  or  bilateral,  acute  or  chronic. 
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Acute  Hydrocele. — Hanging  freely  as  the  testis  docs,  it  is  much  exposed  to 
trauma.  ( )n  tlu'  (iIIk  i-  hand,  it  moves  freely  out  of  the  way  and  except  in  .scvcrc 
injuries  is  not  often  injured  to  such  an  extent  that  a  hydrocele  develops.  Trau- 
matic hydrocele  ma)'  result  from  a  kick,  from  being  thrown  against  the  pommel 
of  the  saddle,  or  from  any  violence  which  carries  the  testis  as  far  as  its  mobility 
will  allnw  and  crushes  it  against  the  leg  or  pubic  bone.  The  commonest  cause  of 
this  condition  is  an  inflammation  of  the  epididymis  or  testis.  This  is  usually 
of  gonorrhcral  origin  and  may  be  extremely  painful.  .Agonizing  as  the  pain 
may  be  with  the  organ  in  its  normal  position,  it  is  doubly  haid  to  hear  when 
the  testis  is  only  partly  descended, 
as  the  organ,  from  its  contractetl 
quarters  in  the  canal,  has  then  no 
oi)i)ortunity  to  exjmnd.  Rough- 
ness in  the  manipulations  incident 
to  the  reduction  of  a  hernia  may 
produce  an  acute  hydrocele.  Tap- 
ping a  chronic  hydrocele  or  the 
injection  of  any  irritating  fluid  inio 
its  sac  may  convert  a  chmnic  into 
an  acute  process. 

Chronic  Hydrocele.  —  Chronic 
hydrocele  (Fig.  484)  may  arise 
from  the  acute  form  when  re- 
absorption  of  the  fluid  has  failed 
to  take  place,  but  usually  its 
origin  is  obscure  and  its  growth 
slow.  Congestion  due  to  some 
obstruction  to  the  return  (low  of 
blood  is  a  usual  cause.  It  is  often 
present  in  syphilis  of  the  testis  or 
epidid^'mis  and  is  coninionly  seen 
in  tuberculosis.  .\  douiiic  hydro- 
cele is  usually  dependent  \\\n\i\  one 
of  these  two  causes.  .V  hernia  or 
a  truss  may  furnish  the  cause  of 
obstmction  to  the  return  circula- 
tion, as  may  also  disease  of  the  liver  or  kitlneys.  It  is  not  often  seen  in  general 
dropsy.  It  is  a  condition  frequentlj^  seen  in  connection  with  elephantiasis  and  is 
conmionly  as.sociated  with  malignant  di.setvsc  of  the  testis  or  the  e|ndidyinis. 

Symptoms. — There  may  be  few  or  no  symptoms.  The  onset  of  the  chronic 
form  is  insidious,  and  a  patient's  attention  is  first  attracted  by  the  increa.sing 
size.  The  only  pain  is  from  the  dragging  weight.  .\s  the  tumor  becomes 
very  large  the  testis  is  comi)res.sed  (Figs.  4S.")  and  4815)  ami  this  may  give  rise 
to  some  neuralgic  pains.  When  it  has  a.>*.sumed  enormous  iirojiortions  the 
iicnis  niav  lie  drawn  i)ack  to  such  an  extent  that  there  is  left  only  a  slit  in 


Fig.  -184.— Hydron-lc.  (Warrrn  Mu-.  uiu,  Ih.rvanl 
Medical  Scliool.  No.  968.'?.)  The  testis  is  surroiiiuled 
by  tlie  sac,  wliicli  lias  a  tliickeiieil  wall.  The  epiili- 
d\inis  is  well  marked,  ami  in  the  upper  i>art  of  the 
sac  the  pampiniform  plexus  of  veins  is  visible. 


682 


AMKRICAX    PliACTICK  OF  SURGERY. 


tlir  skin  where  the  iinne  issues.  In  tiie  early  stages  of  its  (levi'lc)|)in('nt,  it 
will  be  noticed  that  the  swellinjz;  lies  in  front  of  thn  testis.  In  a  large  hydroeele 
the  testis  uuiy  or  ma}'  not  be  made  out  on  the  liack  of  the  tumor. 

Diagnosis. — A  hydroeele  may  be  confused  with  a  hernia,  a  new-growth, 
a  hydrocele  of  the  cord,  a  siiernialocele,  or  an  hiematocele.  The  diagnosis 
between  a  hernia  and  a  hydrocele  may  be  of  the  utmost  importance.  A  hernia 
may  be  tym|ianil ic,  a  hydi-ocele  is  never  so.  Hernia  is  not  translucent,  a  hy- 
drocele usually  transmits  light.  It  is  only  the  old  cases,  with  thickened  walls 
or  with  (.huiu^ncd  contents  from  l)lood  coloring  matter,  that  do  not  transmit 
light.  A  hernia  may  be  capable  of  I'eduction.  A  hydrocele  gives  no  impulse  on 
coughing  except  in  congenital  cases,  whereas  hernia  usually  gives  an  impulse.  A 
distended  large  liydrocele  may  give  a  transmitted  abdominal  impulse  on  coughing. 
Finalh',  in  a  hydrocele  the  tumor  remains  when  a  finger  is  introduced  into  the 

ring  and  the  inguinal  canal  is 
proved  empty.  A  hernia  and 
a  hydrocele  may  e.xist  at  the 
same  time.  In  determining 
whether  we  have  a  new-gro\\'th 
or  a  hydrocele  to  deal  with, 
the  shape  of  the  tumor  is  often 
of  great  help.  A  hydrocele  is 
usually  smooth  and  jjcar- 
shaped.  A  new-growth  is  gen- 
erally irregular.  A  hydrocele 
is  not  tender  on  pressure, 
whereas  a  new-growth  is. 
Except  in  the  case  of  a  cystic 
testis  a  new-growth  is  not 
translucent.  In  some  in- 
stances a  sense  of  fluctuation 
can  be  detected  when  fluid  is 
present,  l)ut  in  others  the  hy- 
drocele is  so  tense  that  it 
cannot  be  distinguished  from 
a  solid  growth.  In  these  cases 
tapping  with  a  fine  needle  gives 
information  of  the  greatest 
value.  In  this  way  only  can  spermatocele  and  ha?matocele  be  proven,  though 
WT  may  at  times  be  quite  i)0sitive  of  a  spermatocele  from  its  position  behind, 
instead  of  in  front  of,  the  testis. 

Prognosis. — Spontaneous  ciu'e  in  adults  is  extremely  rare,  though  not  un- 
common in  small  children.  As  a  rule,  the  tumor  gradually  increases  in  size 
until  it  attains  such  ijrojjortions  that  it  may  reach  almost  down  to  the  knee. 
These  large  growths,  from  their  constant  dragging,  are  apt  to  cause  hernia. 
They  are  constantly  wet  at  each  micturition,  and  as  a  result  they  become  ee- 
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zcmatous  and  fro(iucntly  slough  superficially  until  they  present  an  unsightly 
ai)pearance  and  are  a  source  of  great  inconvenience,  pain,  and  danger  to  their 
unhaj^py  possessoi-s.  At  times  there  is  a  loss  of  the  spermatic  function  of  the 
testis. 

Treatment. — Treatment  may  be  {mlliative  or  it  may  be  conducted  with  a 
view  to  a  permanent  cure.  A  hydrocele  rarely  remains  stationary.  There 
may  be  times  when  for  moiitlis  tlini'  is  no  ;ip|)recial)le  increase  in  size.  but. 

as  a   rule,    the  tendency   is 

constantly  to  grow  larger. 
At  first,  a  large  suspensory 
bandage  may  be  all  that  is 
rccjuired.     Later,  tapping  at 


longer  or  shorter 
will  be  necessary, 
who    are    uiiwillinjj 


intervals 
Patients 
to  jrive 


uj)  the  requisite  time  or 
are  timid  about  operation, 
have  gone  comfortably  for 
years  with  an  occasional  tap- 
ping. The  fre(|uency  with 
whicli  the  Ihiid  has  to 
be  drawn  oft'  varies.  Some- 
times twice  a  year  will 
be  sufficient  to  keep  th(> 
tumor  down  to  reasonable 
pro])ortions.  Again,  once  a 
month  may  prove  ineffec- 
tual. 

Ojje  rat  ions. — The  least 
formidable  operation  which 
promises  permanent  relief  is 
the  injection  method.  The  (luiil  of  the  hydrocele  is  fii"st  withdrawn  and  then  a 
small  amount  of  some  irritating  Huid,  such  as  tincture  of  ioiline  or  strong  cariiolic 
acid,  is  injected  into  the  sac.  This  sets  up  an  inflammation  which  causes  the 
two  surfaces  of  the  tunica  vaginalis  to  become  adherent  to  each  other,  thus 
obliterating  the  cavity.  Iodine  and  carbolic  acid  are  about  equally  certain, 
each  giving  about  eighty  per  cent  of  cures  in  properly  selected  cases.  These 
remedies  should  not  be  used  in  very  large  collections  of  Huiil,  nor  in  old  hydrtv 
celes  which  ha\'e  been  tappetl  rei^eatedly  and  ha\'e  thickened  or  even  calcareous 
walls,  nor  in  those  which  are  dependent  on  uncertain  causes.  Iodine  is 
far  more  jiainfui  than  carbolic  aciil  and  the  reaction  is  more  severe.  If 
iodine  is  used,  the  (luantity  injected  shouki  equal  about  onc^eighth  of  the 
fluid  removed.  If  carbolic  acid  is  em])loyed,  it  will  be  i?ufficient  to  inject 
from  1.")  to  '2(1  minims  of  the  li(|ueficd  crystals.  Care  should  Ix'  taken  to  remove 
all  the  hydrocele  fluid  jiossible.  as  the  injected  fluid  coagulates  what  is  left. 


Tig.  486.— Hvilroci'le.     Siic  .-jtiov.-  tlio  tosti 


6S4 


AMKHICAX    PIIACTICE  OF  SURGERY. 


AVc  liave  known  iicfilcct  of  this  precaution  to  lie  followed  liy  a  reaction  so  severe 
as  to  necessitate  a  secondary  oj^'ration  for  the  evacuation  of  the  coagulated 
fihriii.  As  the  fluid  is  being  withdrawn  from  the  sac  'the  cannula  may  escajw 
from  the  cavity  and  lie  with  its  end  between  the  skin  and  the  outer  layer  of  the 
tunica.  If  the  iodine  or  carbolic  acid  is  injected  while  the  cannula  is  lying  in 
this  faulty  position,  severe  sloughing  may  follow.  If,  before  the  trocar  is  jjlunged 
in.  a   small  area  on  the  sterili/;ed  skin  is  covered  with  sterile  vaseline  and  if 

the  trocar  is  inserted  through 
the  middle  of  this  area,  not 
only  will  the  instrument  enter 
more  easily,  but  the  skin  will 
be  protected  from  the  occur- 
rence of  a  carbolic-acid  burn 
when  the  cannula  is  with- 
drawn. It  is  perhaps  need- 
less to  add  that  the  spot  for 
the  puncture  must  l)e  care- 
fully selected  with  a  A'iew  to 
the  avoidance  of  veins  and 
also  with  regard  to  the  pos- 
sible injury  of  the  testis  itself. 
If  a  vein  is  cut  and  a  hsema- 
tocele  results,  open  incision 
should  follow  at  once  and  the 
blood  clot  should  be  evacu- 
ated. AMth  very  nervous 
patients  a  small  area  may  be 
frozen  w'ith  ethyl  chloride  be- 
fore the  trocar  is  inserted. 
The  injection  of  cocaine  is 
about  as  painful  as  is  the  in- 
sertion of  the  trocar.  The 
injection  of  the  carbolic  acid 
gives  very  slight  momentary 
pain.  The  j^atient  should  remain  in  bed  for  from  two  to  four  days,  according 
to  the  amount  of  reaction.  Two  days  usually  suffice  if  carbolic  acid  is  used. 
A  suspensory  bandage  should  be  worn  for  from  two  w-eeks  to  a  month. 

In  very  large  hydroceles;  in  those  of  congenital  origin  and  in  those  with  thick 
sacs;  in  cases  where  it  is  desirable  to  examine  the  testis  more  clo.sely;  in  ca.ses 
also  where  a  positive  cure  is  desired,  and  in  all  hannatoceles,  the  open  incision 
is  the  ojieration  of  choice. 

A  short  incision  is  made  through  the  skin,  underlying  tissues,  and  tunica, 
and  the  fluid  is  evacuated.  The  testis  is  then  examined  and,  if  there  is  nothing 
to  make  its  removal  necessary,  we  have  a  choice  of  several  methods  of  disposing 
of  the  sac.     We  may  dissect  it  back  to  its  reflection  from  the  testis,  epididymis, 


Fig.  487.  —  Jaboulay's  Operation  for  Hydrocele.  (After 
Hartmann.)  Parietal  portion  of  the  sac  has  been  dissected 
out,  and  all  of  the  sac  wall  has  been  excised  except  a  portion 
just  large  enough  to  cover  the  cortl.  In  the  drawing  the 
everted  sac  is  shown  to  be  wrapped  around  the  cord  and  epidi- 
dymis and  to  have  been  sewed  to  these  structures  at  a  point 
close  to  the  opening  in  tlic  .skin. 


SURfilCAL   DISEASES   OF  THE   .MALE   CEXITALS.  GSo 

aiui  cord,  iviiKivinfi;  the  wIkiIc  df  tlic  iwrii'tai  pnrtioiis:  or  we  may,  after  the 
method  of  \oIkmami,  .stitcli  tlir  cut  cdse  of  the  tunica  to  the  skin  and  then 
approximate  the  two  layers  of  the  tunica  by  interrupted  sutures  passed  throujih 
the  skin.  A  drain  should  be  in.serted 
at  the  lower  anj^le  of  the  wound.  Per- 
haps tlie  simplest  method  is  that  of 
Jaiioulay.  (Fij;.  487.)  He  opens  the 
tunica  by  ashort  incisionand  then  turns 
the  testes  out  through  the  hole.  The 
edfres  of  tlic  tunica  are  then  cau{;;ht  to- 
gether by  a  stitch  behind  the  cord. 
This  turns  the  sac  completely  inside  out, 
thereby  bringing  the  secreting  surfaces 
against  a  connective-tissue  layer.  It 
has  the  advantages  that  it  can  be  done 
tiu-ough  a  short  high  incision,  that  local 
ana'sthesia,  or  at  most  a  very  short 
general  aiuesthesia,  is  sufficient,  and 
that  the  wound  can  be  closed  tightly. 
In  all  cutting  operations  about  the 
scrotum  great  care  should  be  taken  to 
secure  a])S()lute  ha'ino.stasis.  A  very 
small  vessel  gives  a  large  ha-matoma 
in  the  loose  tissues  of  these  parts. 

(e)  Spermatocele.  —  A  spennatocclc 
(Fig.  488)  originates  cither  from  a  sim- 
ple serous  cyst,  which,  starting  outside 
the  seminiferous  tubules,  afterward 
establishes  a  communication  with  the  tu!)ules  containing  the  spei'matozoa. 
or  from  a  cyst  which  has  its  starting  point  in  an  injury  of  the  seminal  tubules 
and  thus  contains  spermatozoa.  To  the  latter  class  belong  the  spermatoceles 
of  traumatic  origin  and  retention  cysts  producetl  from  any  stenosis  of  the  ilucts. 
Thej^e  are  most  conuiionly  seen  at  the  head  of  the  ejiididymis.  They  air  usually 
outside  the  tunica  vaginalis,  but  may  be  found  insiile.  Ca-^es  are  recorded 
where,  in  tapping  a  hydrocele,  two  distinct  fluiils  were  obtained.  The  trocar 
went  through  a  hyilrocclc  to  ta])  a  spermatocele  nearer  the  testis.  Again,  a 
spermatocele  may  ruptiuv  into  a  hyilroc(>le,  thus  accounting  for  the  occasional 
presence  of  spermatozoa  in  the  fluid  of  a  hydrocele.  There  may  be  more  than 
one  cyst  or  there  may  be  a  spermatocele  behiiul  the  testis  anil  a  hydrocele  in 
front. 

The.se  cysts  vary  nuich  in  size.  They  are  commonly  smaller  than  hydro- 
celes and  contain  from  a  few  drachms  to  a  few  ounces  of  fluid.  They  may  attain 
considerable  size. 

The  fluid  dilTei-s  botli  in  appearance  and  clu-mically  from  that  found  in 
hvdrocelc.     It  has  lieen  variously  likcnccl  to  liarlev  water  and  milk  and  water. 


Kic.  48S. — Spcrnintoccle.  In  contrast  tn  liy- 
drocele  tlie  tlistcndeil  sac,  filloil  with  somen,  is 
placed,  as  is  usual  in  tlicsc  cases,  above  the  testis. 
Section  reveals  a  normal  testis. 
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It  is  usually  somewhat  o]mlesccnt.  rmlcr  the  microscope  enormous  numbers 
of  spermatozoa  and  a  few  cells  are  seen.  The  spermatozoa  are  generally  motile. 
Chemically,  very  little  albumin  is  found  and  the  specific  gravity  is  very  low. 

Sym])toms. — There  are  seldom  any  synii)toms  connected  with  a  spernia- 
tiicelc.  The  patient  discovers  the  condition  by  accident  and.  except  in  the 
larger  sjiermatoceles,  which  may  cause  great  inconvenience,  the  ttunor  gives 
no  tliscomfort.     ^"ery  rarely  there  may  be  some  pain  or  a  dragging  sensation. 

Diagnosis. — These  cysts  arc  at  times  extremely  hard  to  diagnosticate.  If 
•  they  are  very  small  they  may  be  mistaken  for  inflannnatory  swellings  from  gon- 
orrh(ea  or  other  infection.  The  testis  is  below  and  in  front  of  the  swelling  in 
spermatocele,  whereas  the  reverse  condition  holds  with  hydrocele.  The  fluid 
may  Ijc  under  such  tension  that  the  sense  of  touch  alone  cannot  distinguish 
a  solid  from  a  iiuid.  Spermatoceles  are  generally  very  thin-walled  and  light 
is  transmitted  in  consequence  rather  more  freely  than  in  hydroceles.  Ha^nato- 
cele  and  chyloccle  transmit  light  much  less  freely  or  not  at  all.  A  final  resort 
must  be  made,  in  doubtful  cases,  to  tapping  with  a  subcutaneous-syringe  needle. 

Treatment. — In  a  certain  proportion  of  cases  a  cure  is  effected  by  tapping 
alone.  The  injection  of  from  ten  to  fifteen  minins  of  liciuefied  carbolic  acid 
crystals  after  the  fluid  has  been  withdrawn,  makes  the  chance  of  a  ciu-e  much 
greater.  Tinctvu'e  of  iodine  may  be  used  in.stead  of  the  carbolic  acid,  but  it  is 
much  more  painful  and  no  more  certain  in  the  results  which  it  produces.  Finally, 
the  cyst  may  be  dissected  out.  This  is  easily  done,  but,  as  in  all  operations  on 
the  scrotum,  accurate  ha-mostasis  is  necessary  to  insure  against  ha>matoma. 

(/)  II(rmatocele. — Ha>matocele  is  an  accumulation  of  blood  in  the  sac  of 
the  tunica  vaginalis.  Its  advent  is  sudden  and  is  usually  associated  with 
trauma.  It  may  occur  after  operations  for  hernia  and  hydrocele,  or  after 
tapping  a  hydrocele,  from  injury  to  a  small  vessel  with  the  trocar.  It  may 
be  dependent  on  a  highly  vascular  new-growth.  Ha^matocele  does  not 
transmit  light  with  the  hydroscope.  The  treatment  is  incision,  evacuation  of 
the  clot,  ligation  of  the  bleeding  point  if  there  be  one,  irrigation,  and  drainage. 
Infection  of  ha-matocele  or  a  hydrocele  may  produce  the  condition  known  as 
pyocele — an  accumulation  of  pus  in  the  sac  of  the  tunica  vaginalis.  When 
its  development  is  secondary  to  a  tuberculous  epididymitis,  the  onset  is  slow. 

The  treatment  is  incision,  curettage,  and  drainage.  The  rare  condition  of 
chyloccle  rejiresents  a  collection  of  chylous  fluid  in  the  tunica  vaginalis,  caused 
by  filarial  infection  of  the  lacteals  and  lymphatics. 

(2)  Neoplasms. — Under  this  heading  are  included  the  remaining  tumors 
of  the  male  external  genitals,  whether  strictly  neoplastic  or  not.  They  may 
be  benign  or  malignant. 

(a)  Tu.MORS  OF  THE  Penis. — "With  the  exception  of  cancer,  tumors  of  the 
penis  are  rare. 

Lipoma. — Lipoma  is  very  rare,  l)ut  may  occur  subcutaneously  as  in  any 
other  part  of  the  body. 

Fibroma. — Fibroma  is  rare,  and  is  generally  connected  with  the  corpora 
cavernosa. 
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The  (ivalnii'iit  (if  liolli  (licsc  tumors  is  rmiflcaf ion. 

AiKjIiinid.  Aiifi;ioiiia  may  be  capillary  or  ailcrial.  The  fajnllary  aiif;ioma 
is  the  comiiHiii  na'Viis,  while  the  arterial  variety  is  an  ereetilc  pulsating  tinnor 
filled  with  l)loocl-spaees.  If  the  tumor  is  small,  it  may  he  e.xei.sed;  if  it  is  Iar>;e, 
the  helti  r  plan  is  to  treat  it  hy  eleetroly.-^is,  by  multiple  ])uiieture  with  the 
tliermo-oi-  j,^alvano-cautery.  m-  i)y  the  use  uf  lii|ui(|  air,  Lym|)lianf^ioma  may 
also  occur,  especially  on  the  pre- 
puce. It  should  he  treated  in 
the  .same  manner  as  the  other 
forms  of  angioma. 

Sebaceous  Cysts.  —  Sebaceous 
cy.sts  may  occur  in  any  ]jart  of 
the  penis  where  sebaceous  ghuuls 
exist.  Their  ti'eatmenf  is  the 
same  as  that  of  wens  in  other 
parts  of  the  body. 

Dc r  III  I)  i  rl  C 11  s  i  s. — Dermi  lid 
cysts  ha\-e  been  described  inider 
the  head  of  malformations. 

Papilloma. — Papillomata  ( Fig. 
489)  may  occur  on  any  i>art  of 
the  penis,  particularly  in  the 
sulcus  behind  the  corona  glandis. 
Such  jiapillary  growths  reiiresent 
a  benign  hea|)ing  uj)  of  sijuamous 
epithelivun.  Their  treatment  is 
excision,  followed  by  cauterization 
of  the  base  with  silver  nitrate. 

Cutaneous  Horns. — Cutaneous 
horns,  analogous  to  those  found 
in  other  jiarls  of  the  iiody.  some- 
times grow  at  the  root  of  the  jjcnis  or  behind  the  corona.  They  may  be  single 
or  multiple,  and  may  attain  considerable  size,  forming  an  obstacle  to  coitus. 
They  represent  a  morbid  development  of  the  stratum  corneum  of  the  epi- 
dermis. Roy  reports  several  n^markable  cases.  The  treatment  is  excision;  but 
the  growth  has  a  tendency  to  recur  unless  the  entire  matrix  is  n^moved. 

Chondroma. — Chonilroma  is  a  rare  tumor  of  the  penis.  It  is  usually  connected 
with  the  cori)ora  cavernosa. 

Osteoma. — Osteoma  may  apjx'ar  in  the  penis,  not  as  a  true  tumor  of  bone, 
but  as  an  ossification  or  calcification  of  the  erectile  organs.  Possibly  it  rejire- 
sents  an  abortive  reversion  to  the  os  penis  or  os  i)riapi  of  certain  animals:  but, 
since  it  commonly  follows  trauma,  it  seems  more  likely  that  it  is  analogous  to 
the  muscular  ossification  sometimes  seen  at  the  site  of  l)Iows.  The  tn^atment 
is  excision;  but.  if  the  growth  produces  no  symptoms,  it  may  be  left,  since  re- 
mo\-al  is  sometimes  accompanied  liy  se\-ere  hemorrhage. 


In;.  ^.S'.l.  P.iiiillnniaof  tluPc-nis.  (Warren  Mu.<oiim, 
Harvard  Mr.li.al  Scliool.  No.  570.^j.)  Kxtoii.-iivc,  fine 
warty  DiitBrowtlis  on  tlie  insi<lc  of  tlip  prepuce,  wliicli 
appear  on  the  outer  surface  through  fi.stulous  openings. 
Tlie  patient,  a  young  negro,  hatl  complete  pliimosis, 
and  severe  hemorrhages  occurreil  from  the  disea-setl  area. 
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Condyloma. — Condyloma  occui-s  as  a  papillary  outgrowth  upon  the  glans 
and  the  foreskin.  It  is  caused  by  a  grouch  of  the  papillaiy  layer  of  the  skin 
and  is  associated  with  enlargement  and  new-formation  of  the  blood-vessels 
themselves.  Thv  condylomata  may  spread  over  the  surface  of  the  glans  and 
inner  aspect  of  the  foreskin  until  a  conglomerate  irregular  mass  results,  which 
resembles  carcinoma.  It  differs  from  carcinoma,  however,  in  the  fact  that  it 
has  a  soft,  non-infiltrated  l)ase.  The  separate  papillary  projections  which 
constitute  the  mass  ma}-  be  removed  with  scissore,  and  afterward  the  base  should 
be  cauterized  with  a  cautery  or  with  strong  nitric  acid.  Salicylic  collodion 
may  rarely  cause  absorption  of  the  growth  without  operation. 

Sarcoma. — Englisch  states  that  sarcoma  occurs  in  only  4.2  per  cent  of  all 
malignant  tumors  of  the  jjcnis.     Its  structure  varies  in  character  according  to 


Fig.  490. — Section  of  a  Melanotic  Sarcoma  of  the  Penis.  (Warren  Museum,  Harvard  Medical  School, 
No.  9596.)  New-growth  invoKTng  the  glans  and  extending  backward  along  the  urethra;  several 
large  nodules. 

the  degree  of  involvement  of  the  cavernous  spaces.  In  comparison  with  sarco- 
matous tumors  in  general,  epithelioma  occurs  in  the  penis  with  relative  fre- 
quency. Tripke  describes  a  case  where  an  oval  tumor  was  found  placed  at  the 
beginning  of  the  corpora  cavernosa.  The  involvement  of  the  vessels  reduced 
the  anterior  part  of  the  penis  to  a  narrow  cord,  shiny  and  dark-colored.  Micro- 
scopic examination  showed  the  tumor  to  have  an  alveolar  structure,  the 
spaces  being  filled  with  round  cells  which  seemed  to  have  originated  from  the 
endothelial  lining  of  the  blood  spaces.  Other  cases  of  this  sort  have  been  re- 
ported by  Hildebrand,  Colmers,  and  others,  in  some  of  which  the  alveolar 
arrangement  was  not  found,  though  the  cells  apparently  originated  from  the 
endothelium  of  the  blood-spaces.  The  so-called  true  sarcoma  usually  takes 
its  origin  from  the  intervascular  connective  tissue  of  the  erectile  bodies.  Mel- 
anosarcoma  of  the  penis  (Fig.  490)  is  rarely  seen.  It  has  no  relation  ^\•ith  the 
blood  spaces,  but  starts  from  a  na>\ais,  or  from  a  markedly  pigmented  spot. 
Keyes  reports  a  case  in  which  such  a  tuinor  developed  primarily  in  the  frenum 
glandis.  From  it  metastatic  foci  developed  in  the  mucous  membrane  of  the 
urethra  and  in  the  upper  surface  of  the  glans.  A  specimen  of  this  sort  is 
preser\-ed  in  the  Warren  .Alu^nnim  at  the  Har\'ard  Medical  School. 
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Carcinoma  <if  the  I'enu  and  Foreskin. — Carcinoma  of  these  parts  (Fig.  491) 
appears  in  men  between  the  ages  of  thirty  and  forty.  It  i.s  usually  of  the  squa- 
mous-cell  type.  This  variety  does  not  form  metastases  at  an  early  stage,  and 
is  relatively  not  malignant.  The  papillaiy  vaiuetj-  de^-elops  with  rapidity. 
It  is  characterized  by  irregular  projecting  masses,  the  ba.scs  of  which  are  placed 
near  the  corona  glandis.  Palpation  of  the  base  of  the  growth  discovers  a  hard 
resistance  which  points  to  infiltration  into  the  tissue  beneath.  Cancer  of  the 
penis  in  its  later  stages  frequently  breaks  down  and  fonns  ulcers.  Occasionally 
the  ulcer  is  found  to  be  associated  with  a  small  warty  growth,  or  it  develops 
after  this  has  existed  for  a  certain  length  of  time.  The  corpora  cavernosa  are 
rarely  attacked  at  first,  but  may  be  involved  when  the  growth  has  infiltrated 
deeply  from  without  inward.     A,s  a  rule,  the  inguinal  lymph  nodes  are  the  only 


491.— Ki.ithclii 
.\  fuilgnus. 


of    llw  I'cnis. 


i-th  wiiicl.  Iia-s 


11.    Ilarvar.l   .\I.-.lii-al  S<-lu>.>I.  X...  2000.) 
aW\\  tlR'  ginns  atitl  tlir  prepiior. 


ones  infected;  further  metastases  are  rare.  It  will  be  rememlx'red  that  the 
lymphatics  of  the  ))enis  are  arranged  in  two  systems — a  superficial  and  a  deep. 
Both  interconununicate  freely  about  the  corona  glandis  and  carry  lymph 
from  the  skin  anil  deeper  parts  to  the  inguinal  lymph  nodes  h\  means  of  the  su- 
l)erficial  and  dee])  dorsal  channels.  These  collecting  tnmks  may  be  single  or 
double,  and  conmumicate. with  each  other  with  more  or  less  freedom.  The 
dorsal  lymphatics  of  the  penis  arc  infected  early  in  cancer  of  the  penis,  while 
the  corpora  cavernosa,  as  mentioned  before,  an'  only  .secondarily  invailed. 
When  the  di-sease  has  extended  into  the  deeper  portions  of  the  cavernosa  and 
the  corpus  sponginsum  the  metastases  are  carried  under  the  pubic  arch  into 
tile  pelvic  lyin|ili  nodes.  .Such  an  intiitration  demands  complete  removal  of 
Mil.  VI. — 44 
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the  penis  with  its  prura.     Tlic  iiiuucdiate  results  of  the  operation  may  he  en- 
couraging, but  it  is  not  often  successful  in  [preventing  a  recurrence. 


Amittation-   ok   thk    Pe\is. 

Cancer  of  the  penis  inaj'  be  said  to  be  operable  when  the  disease  is  limited 
to  the  distal  third  of  the  organ.  There  may,  in  these  cases,  be  infection  of  the 
superficial  inguinal  lymph  nodes  through  the  dorsal  lymphatics,  but  the  infec- 


Fio.  492. — Partial  Amputation  of  the  Penis;  NicoU's  Operation ;  First  Step.  Y-O  incision.  The 
O  loop  circles  the  penis  obliquely  and  extends  only  tlirough  the  thickness  of  the  skin.  The  dissection 
of  the  dursa!  lymphatics  is  carried  up  into  the  groin. 

tion  has  not  yet  reached  the  infrapubic  lymphatics.  The  success  of  the  at- 
tempted removal  of  the  disease  rests  upon  the  thoroughness  with  which  the 
infected  lymphatics  and  lymph  nodes  are  dissected  out.  The  anterior  two- 
thirds  of  the  penis  must  be  sacrificed  in  nearly  all  cases.  Nicoll  removes  the 
dorsal   vessels  and   lymphatics,    their  surrounding  connective  tissue  and   fat, 
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togctlici-  willi  tlic  ini;uiiial  lymph  nodes,  through  ono  Y-shaped  ineisioii. 
Further  indications  to  he  fuifiiiod  in  carrying  out  amputation  of  the  penis  are 
the  control  of  hemorrhage  and  the  prevention  of  secondary  contraction  of  the 
meatus. 

Amputation  may  be  eitlier  partial  or  total. 

Partial  amputation  of  the  penis  may  he  done  by  the  following  steps  (Nicoll) : 
— Sound  i)assed  into  bladder:  Y-incision  on  dorsum,  oblique  circular  incision 
of  the  body  of  the  [lenis;  lymph  nodes  of  groin  dissected  out;  lymph  nodes 


l"l«.  4!)3.— Partirtl  .Vmpntatinn  of  tlic  Pcni.t:  Xicoll's  Operation; 
liii.vr.l.  tlio  urctlira  liriiif;  left  Iuhkit  tliau  tin-  i-iirpora  ravi-rmi 


iind  Step.     The  peni.'*  tia-s  been  re- 
lie  nretlira  is  split  Ininaversely. 


about  external  iliac  vessels  dissected  out ;  excision  of  ilor.sal  i)lood  ami  lymijh- 
atic  vessels;  amputation  of  cavernous  bodies,  and,  next,  of  spongy  Iwdy;  trans- 
verec  splitting  of  the  urethra  for  suture  purposes;  suture.  A  sound  is  pa.ssed 
into  the  bladder,  and  the  handle  is  depressed  between  the  thighs.  The  Y- 
incision  is  made,  as  shown  in  Fig.  492.  The  arms  of  the  Y  extend  along  the  folds 
of  the  groins,  their  connnon  continuation  is  carried  down  over  the  doi-sum  of 
the  penis  for  a  distance  approximately  (-([ual  to  one-third  or  one-fourth  of  the 
proximal  portion  of  the  i)enis.  This  terminates  in  a  loop  which  obli(|uely 
encircles  the  penis.  The  portions  of  the  incision  which  travei-se  the  doi-sum 
and  groin  are  deej),  but  the  circular  cut  around  the  penis  merely  i)asses  through 
the  .skin.     (Fig.  493.) 
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Tlic  lyiii|)li  iioilcs,  witl'  llicir  hcd  (if  fat.  arc  cleanly  (H.-^scctod  fi-(iiu  Ixith 
groin.-^.  ami  ligatures  are  applied  to  the  superficial  epigastric,  the  superficial 
circuiiifiex  iliac,  and  the  external  i)udic  arteries  and  veins.  The  femoral  sheath 
is  then  exposed,  through  the  fascia  lata,  and  the  peritoneum  is  pushed  back 
in  order  that  the  fat  which  lies  about  the  external  iliac  ^•es.sels  may  be  explored 
for  infected  lymph  iicides.  All  infected  tissue  is  freely  renin\i'd  fi'oin  this  situ- 
ation.    The  dorsal   blood  and  lymphatic  vessels  are  taken  out   cleanly  down 


l'"iG.  494. — Purtiul  Amputatiiin  of  tlic  Penis;    Nicoll's  ( Jiipration;  Tliird  Ste] 
Urainage  of  groins  for  lynipliorrlnva. 


Suture  of  wounds. 


to  the  sheaths  of  the  corpora  cavernosa,  the  dorsal  vessels  Iieing  ti(>d  off  close 
to  the  suspensory  ligament. 

The  knife  is  passed  between  the  corpus  spongiosum  and  the  corpora  cav- 
ernosa at  the  level  of  the  skin  incision,  and  the  cavernous  bodies  are  divided. 
The  sound  is  now  remov(>d  and  the  corpus  spongiosum  is  amputated  at  a  point 
somewhat  anterior  to  the  line  of  division  of  the  corpora  cavernosa,  thus  leav- 
ing the  urethra  projecting  beyond  the  corpora  cavernosa,  its  inferior  lip  longer 
than  the  suiierioi-.  The  urethra  and  corpus  spongiosum  are  now  slit  trans- 
versely for  a  distance  of  about  one-third  of  an  inch  on  each  side. 


snuiicAL  1)Isi;asks  of  thi-;  .malk  gkxitals. 
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Ilrinorilia^c  is  rdiitrnlN  <|  diiiiiiji  tlic  opciatinii  Ijy  tvitif;  the  artfrics  which 
Hupjjly  the  coipora  cavernosa  and  the  corpus  sponfjiosuni.  The  posterior  in- 
cision makes  the  nse  of  a  tourni(|iiet  ini])ossil)le.  and  the  vessels  are  seized  as 
soon  as  ihe  (incrnoiis  bodies  are  dissected.  The  vessels  are  best  clamped 
tof^clhcr  witli  tile  siuToiindinf^  tissue,  and  thus  tied.  The  friability  of  the  erec- 
tile tissue  may  lead  \n  failure  nf  an  attem]it  to  isolate  the  vessels  before  tying. 

The  wound  is  clo.scd  with  interrupted  sutures.  (Vig.  494.)  The  obIi<|UO 
directiiin  nf  the  skin  incision  encircling  the  penis,  the  projection  of  the  sfwngy 
body,  willi  the  oblique  section  of  the  urethra,  all  combine  to  form  a  spout-lik(; 
inferior  lip  U>v  llie  meatus. 

Xicdll  :id\ises  drainage  of  the  inguinal  incision  for  a  time  to  give  vent  to 
the  ((iljcctcd  lymph.     \o  permanent  bladder  drainage  is  employeil,   but  the 
p;itieiit   is  catheterized  periodically,  for  three 
or  fiiui-  days,  after  which  he  is  allowed  to  pa.ss 
urine. 

.\  double  spica  bandage  with  jire.ssure  is 
used  to  cause  obliteration  of  dead  spaces  result- 
ing fi-om  the  di.ssection  of  the  inguinal  region, 
and  over  the  penis  a,  liglil  dressing  is  applied. 

I'iuiidl  AiiiputalioiL  of  the  Penis  by  the  Flap 
Method. — In  cases  where  there  is  no  enlarge- 
ment of  the  lymphatics  or  of  their  attached 
nodes,  when  the  disease  is  \-ery  eircum.scribed, 
the  dissection  of  the  lymphatics  is  usually 
omitted.  This  permits  the  u.se  of  the  tour- 
nii|uet,  and  the  following  are  then  the  steps 
of  the  operation. — Toiu'ni(|uet;  large  anterior 
convex  flaji;  short  p(jsterior  flap:  reflection 
of  flajis,  and  amputation  of  cavernous  bodies; 
amputation  of  urethra,  leaving  excess  of  tis- 
sue for  suture:  ajiplicafion  of  the  sutures. 
rpon  the  d(irs;d  surtaee  of  liie  penis  there  is 
marked  out  a  large  conve.\  lla|),  which  [wints 


Flo.  49.5. — Partial  .\mpiitation  of  tlic 
Penis;  Kirst  Step,  (.\fter  ilartinann.) 
The  coq3U.s  .»ipongiosuni  ha.-*  been  re- 
sected at  a  point  sitiiateil  anteriorly  to 
that  at  wiiieli  the  corpora  cavernosa 
liave  been  ilivided.  Tlic  nrellira  is  split 
in  tl>e  ntiddle  line,  inferiorly.  The 
stitches  to  be  employeil  in  suturing  the 


vn    in  tiM 
reailv  to  be  tietl. 


towaril  the  glans  and  the  witlth  of  which  cor-     ••"Tora  cavem.. 

^  ^  ]>roiH'r  position."^ 

responds  to  the  transvei-se  diameter  of  the 
penis.  r|)(in  the  lower  surface  a  second  smaller  llaji  is  indicated  in  the  same 
manner.  The  incision  begins  a  .short  distance  in  front  of  the  ba.se  of  the  upper 
flap  and  circles  the  lower  portion  of  the  ]K>nis  in  a  plane  at  right  angles  to  the 
long  axis  of  the  organ.  The  upper  flap  is  next  dissected  liack  to  its  ba.se.  dis- 
closing the  corpora  caverno.sa.  These  bodies  are  amputateil.  care  Ix'iiig  taken 
to  leave  an  ample  length  of  coipus  sjKingiosum  ami  urethra  jirojecting  Ix'yond 
the  cut  cavernous  boilies.  (Fig.  49.").)  The  vessels  are  tied  and  thi<  sheaths 
of  the  corpora  caverno.sa  are  sutured.  The  larg(>r  upper  Hap  is  perforated  with 
a  knife  at  a  point  which  will  lie  over  the  i)rotruding  urethra  when  the  tiaji  is 
drawn  down  over  the  stump.     The  urethra  is  jia.s.sed  through  the  opening  in 
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Fig.  496. —  Partial  Amputation  of 
the  Penis;  Second  Step.  (After  Ilart- 
miinn.)  Suture  of  tlie  sheath  of  the 
corjtora  cavernosa  after  ligature  of 
the  cavernous  arteries. 


the  Upper  Ha]i  and  is  then  sutured  in  ])lace,  after  liaving  l)cen  split  transversely 
to  |)r('vent  slriclure.  The  two  skin  Ha|is  are  finally  attached  together  with 
inteiTupted  sutures.     (Figs.  496  and  497.) 

Complete  amputation  of  the  penis  may  be 
done  by  an  extension  of  the  Nieoll  operation 
above  described.  The  eii-cular  penile  incision 
is  made  through  the  skin  at  the  root  of  the 
organ,  the  ciiira  are  dissected  away  fi'oni  their 
pubic  attachments,  and  the  whole  penis  is  re- 
moved, about  half  an  inch  of  urethra  being  left 
projecting  from  the  wound.  The  stump  of  the 
lu'ethra  is  then  split  and  its  margins  are  sutured 
to  the  edges  of  the  skin  wound,  thus  making  a 
new  external  urinary  meatus.  If  it  be  tlesired 
to  a^•oid  the  irritation  of  urine  flowing  from  this 
opening  over  the  scrotum,  the  distal  end  of  the 
urethra  may  be  cut  short  and  a  permanent 
perineal  fistula  established  by  opening  the  deep 
urethra  through  a  median  perineal  incision.  In 
very  far  advanced  cases,  some  authors  recom- 
mend also  the  removal  of  the  entire  scrotum 
and  both  testes.  Sometimes  a  perineal  meatus, 
constructed  as  above  described,  develops  a  persistent  and  inconvenient  ten- 
dency to  close.  To  avoid  this  possibility,  the 
sci-otum  may  be  split  at  the  original  operation 
and  the  urethra  dissected  free,  brought  down  and 
cut  off,  and  left  protruding  from  the  perineum. 
Such  a  stump  shows  no  tendency  to  close  and  acts 
admirably  as  a  spout  for  the  discharge  of  urine. 
(6)  Tumors  of  the  Urethra. —  Tumors  of 
the  urethra  are  not  common.  For  their  early 
and  accurate  diagnosis  endoscopy  is  es.sential. 

Papilloma.  —  Papilloma  occurs  as  a  .simple 
polypoid  hyperplasia  of  the  mucous  membrane, 
sessile  or  pedunculated. 

Angioma. — Angioma  is  a  timior  of  similar 
nature,  but  more  va.scular,  like  a  caruncle. 

Both  these  tumors  are  usually  situated  in 
the  anterior  urethra.  They  are  benign  and  al- 
most symijtomless,  unless  large  enough  to  cause 
obstruction,  or  so  vascular  as  to  bleed  on  mic- 
turition. Papilloma  may  cause  a  slight  gleety 
discharge.  The  treatment  of  these  small  tumors 
is  removal  through  a  urethral  speculum  by  means  of  snare,  scissors,  oi-  forcejis 
and  cauterization  of  the  base  with  silver  nitrate  or  glacial  acetic  acid. 


Fig.  497. — Partial  Amputation  of 
the  Penis;  Third  Step.  (AfterHart- 
mann.)  Above,  the  skin  is  sutured 
o\-er  the  corpora  cavernosa;  below, 
the  projecting  urethra  is  sutured  to 
the  skin. 


SnUlICAI.    DISKASKS   OK   TIIK    MALK   CKNTJALS.  0!(.j 

Cyst. — Cyst  of  the  iirctlira  is  cxtrciiicly  raiv.  In  a  case  nl'  l)r.  Hufih  Cabot's, 
the  small  tiiinor,  as  shown  in  I'latc  XLVII,  Fig  2,  was  situated  at  the  incatal 
orifice  and  was  filled  with  elear  fluid.     It  was  excised  and  the  base  eauti-rized. 

('iilcijicdlinii.  -Calcification  of  the  urethi'a  is  rare,  but  has  been  reported. 
In  till'  casr  of  Di'.  Cabot's,  cited  farther  on.  fra<inienls  of  the  calcified  wall  of 
the  uicllii'a  usc(|  lo  shell  off,  likr  mica  scales,  become  impacted  in  the  urethra, 
and  cause  obstruction.  The  treatment  is  jieriodic  removal  of  the  scales  through 
a  speculum. 

Carcbmnia. — Carcinoma  is  very  rarely  primary  in  the  urethra,  but  occure 
not  infreciuently  as  a  .secondary  extension  from  cancer  of  the  penis.  When 
l)rimary,  it  is  generally  situated  in  the  perineal  portion  of  the  urethra:  when  sec- 
ondary, it  may  extend  up  from  the  meatus  or  invade  the  urethral  wall  by  direct 
growth  through  the  body  of  the  ])enis.  \'enereal  disease  hardly  .seems  to  !«■  a 
predisposing  cause,  or  the  condition  would  be  much  commoner  than  it  is.  The 
symptoms  are  i)ain  and  difficulty  on  micturition,  and  later  a  foul  jjurulent  di.-^- 
charge  from  the  urethra.  In  advanced  stages  a  tumor  apjx'ai-s  in  the  perineum 
and  may  slough  through  the  skin  and  form  a  fistula.  The  condition  is  com- 
monly mistaken  for  strictui'e,  jieriurethral  abscess,  or  urethral  calculus.  It 
should  be  eaily  ivcognized  by  the  discovery,  in  the  urethra,  of  a  hypertrophic 
ulceration,  not  detiniteh' proved  to  be  of  other  cause;  and  unexjjlained  .symptoms 
of  the  al)o\-e  nature  should  suggest  prompt  endo.scopy  and  the  removal  of  a  small 
bit  of  ti.-^sue.  an  examination  of  which  will  settle  the  diagncsis.  The  treatment 
is  radical  excision  of  the  growth.  The  prognosis  is  poor,  since  the  majority 
of  these  patients  die  of  recurrence  in  the  scar  and  of  nieta.stasis. 

((■)  TiMoKs  ()!•  TIIK  Scrotum. — Tumors  of  the  scrotum  are  rare. 

Lipoma. — Li])oma  is  one  of  the  more  frequent  tumors  of  this  region.  It 
may  attain  such  size  as  to  be  mistaken  for  a  testis,  or  even  to  envelop  the  testes 
in  its  growth. 

Fibroma. — Fibroma  is  very  rare.  It  may  also,  like  the  lipoma,  attain  con- 
siderable size.     It  sometimes  follows  tramna. 

Enrhoudroma. — Enchondroma  is  very  rare.  It  is  a  harder  tumor  than 
hbroma,  and  conveys  to  the  h.iiid.  when  jiressure  is  made,  a  sensation  of  l)eing 
decidedly  elastic. 

All  these  tumors  are  benign,  and  their  treatment  is  excision. 

Angioma. — An  angioma  of  the  scrotum,  whether  in  the  form  of  a  well- 
defined  na'vus  or  in  sim])ly  that  of  a  highly  vascular  growth,  is  usually  eon- 
genital.  The  treatment  is  ligature  and  excision  of  the  tumor  and  cauterization 
of  its  base. 

Ci/st.'i. — Cysts  of  the  .scrotum  are  fairly  conunon.  They  may  be  dermoids  (al- 
ready described  on  ])age  637),  sebaceous  cysts  or  wens,  and  simjile  cysts  filleil 
with  clear  fluid.     The  treatment  is  excision. 

SiiiTODHi. — Sarcoma  is  very  rare.  It  may  be  primary  in  the  scrotum,  or. 
more  usually,  secondary  to  a  sarcoma  of  the  testes.  Melanotic  sarcoma  is  occa- 
sionally seen.  ()i)eration  must  be  radical,  with  di.ssection  of  both  groins:  but 
it  should  not  be  undertaken  if  there  are  metastases  in  th(>  hmu  or  the  liver. 
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to  Eiifjliind  and  tn  llic  rlass 
known  as  '■(•irniini'y-s\\ccii's 


Carcinoma. — Carcinoma  is  the  conunon  niaiijinanl  ttiiiiDr  of  tlir  scrotum 
(Fig.  498),  but  i.s  much  less  i'rci|\iciit  tiian  cancer  of  the  penis,  it  is  usually 
of  the  squamous-celled,  opitheliomalous  type,  tliouf:!:  medullary  and  scirrhous 
forms  have  been  reported.     The    disease  used  to   he  almost  entirely  confined 

himney-sweeps, — so  much  so,  indeed,  that  it  is 
ase."  It  was  su])posed  to  lie  due  to  the  pecul- 
iarly irritating  ([ualities  of 
pit-coal  soot  and  sweat  in 
the  clothing:  and  it  is  a 
singular  fact  that  the  ilis- 
ease  occurred  in  the  .sweeps 
of  other  countries,  w  liei'e  |)it- 
coal  was  not  so  nuich  used 
for  fuel .  Nowadays  it  is  seen 
chiefly  among  smelters  and 
those  \\ho  woi'k  in  coal- 
tar  products,  paraffin,  and 
guano.  Primary  cancer  of 
the  scrotum  begins  as  a 
crusted  wart,  which  may  re- 
main inactive  for  years  before 
it  finally  takes  on  a  papillo- 
matous, ulcerating  growth. 
The  scrotum  may  also  be 
involved  secondarily  from 
cancer  of  the  testis,  and  con- 
versely.     The  treatment  is 
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early,  radical  excision  of  the  tumor,  with  subsecjuent  plastic  operation  to  repair  parts 
destroyed,  if  necessaiy.     The  prognosis,  with  thorough  operation,  is  fairly  good. 

(d)  Tumors  of  thio  Testes,  Epididymides,  and  Spermatic  Cords. — 
Under  this  heading  are  included: — Fibroma,  calcification,  enchondroma,  cysts, 
myxoma,  myoma,  carcinoma,  and  sarcoma. 

FUrroma. — Fibroma  is  usually  nudtiple  and  generally  has  its  seat  in  the 
tunica  vaginalis.  It  may  also  occur  after  trauma,  representing  a  residual  organ- 
ization of  a  hiematoma.  The  treatment  is  removal.  When  the  tumors  are 
multiple,  the  entire  tunica  vaginalis  may  need  to  be  dissected  out,  as  in  the 
radical  cure  of  hydrocele. 

Calcification  of  the  Tunica  Vaginalis. — Calcification  of  the  timica  vaginalis 
is  very  rare,  but  may  occur,  especially  in  connection  with  calcification  of  the 
urethra.  In  the  accompanying  x-ray  picture  (Fig.  499),  of  Dr.  Hugh  Cabot's 
case,  the  calcified  tunica  is  seen  as  a  shell  partly  enveloping  the  testis.  The 
condition  is  usually  symptomless  and  retiuires  no  treatment. 

Enchondroma. — Enchondroma  may  occur  as  a  tumor  of  the  body  of  the 
testis  or  of  the  epididymis.  It  is  hard,  elastic,  painless,  slow-growing.  Its 
treatment  is  removal. 
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Cyntfi. — Cysts  are  larcly  oliscncd  in  these  parts.  They  ofciir  in  several 
clistinct  forms: — (a)  Simple  cyst  of  the  testis — unilocular,  filled  with  clear 
fluid,  perhaps  sometimes  repre.'^entinf!;  the  dcfieneratiori  of  an  enchoii<h-oma. — 
(6)  Cysts  of  the  hydatids  of  Morgajrni — multiple  cystic  remnants  of  the  em- 
bryonic ducts  of  Mueller.  They  are  filled  with  clear  fluid,  and  occur  particularly 
in  cliildren. — (c)  Cyst  of  the  organ  of  (Jiraldes— a  unilocular  cystoma,  usually 
attaining  greater  size  than  cysts  of  the  hydatids  of  Morgagni,  but  othenviso 
clinically  indistinguishable  from  theni. — (d)  Dermoid  cvst  or  teratoma — a  solid 


Fig.  499. — Calcification  of  tlie  Tunica  Vaginalis  and  I'rethra.     (Courtesy  of  Dr.  Ilugli  ('al">t.  Ma.-sa- 
cliusetts  General  Hospital.)     A'-ray  shows  the  calcified  tunica  surrounding  the  testis  like  a  shell. 

mixed  tumor  of  the  testis,  containing  a  heterogeneous  accumulation  of  hair, 
bone,  sebaceous  material,  cartilage,  sometimes  brain,  teeth,  and  other  organs 
ill  i-udiiiicniary  fdiiii. 

These  tumors  are  usually  independent  of  the  testis  to  which  they  may  i)e 
attached  only  by  a  pedicle.  Sometimes  they  are  sessile,  but  even  then  they  can 
usually  be  dissected  out  at  operation  without  injury  to  the  testis.  The  chances 
of  saving  the  testis  are  better  if  the  operation  is  performed  lx>foi-e  puberty. 

The  treatment  of  all  the.'^e  forms  is  removal,  since  their  increase  in  size 
may  cause  pressure  atrophy  of  the  testis. 

Myxoma. — Myxoma  is  a  rare  ])rimary  tumor  of  the  testis. 

Myoma. — Myoma  is  equally  rare,  and  oiiginates  from  tiie  muscle  fibres  of  the 
testicular  .-^heaths. 


COS  am]:i;k'A-\  i'i;actr'E  of  sup.gI'IRY. 

Carcinoma. — Cairinoina  of  the  testis  is  rare.  It  may  ho  ineiluilaiv  or 
scirrhous.  It  is  always  unilateral,  and,  as  it  grows,  it  infiltrates  the  spermatic 
cord  and  seminal  vesicles  and  at  the  same  time  invades  the  lymjih  nodes  in  the 
jii-oin.  Il  is  hard,  nodulai'.  and  arcnnipanied  by  pain  and  loss  of  weifiiit.  The 
differential  diagnosis  of  all  testicular  luniors  is  diflicult,  and  that  of  cancer  from 
sarcoma  often  cannot  lie  made  at  the  hedside.  In  either  case  the  treatment  is 
radical  removal. 

Sarcoma. — ,Sarc()ma  is  the  common  mali.gnant  tumm-  of  the  testis:  it  origi- 
nates from  the  connective-tissue  framework  of  the  gland.  Like  other  sarco- 
mata, it  frequently  follows  trauma.  It  may  lie  of  the  round-celled,  spindle- 
celled,  or  melanotic  \ariet>-.  The  latter  is  particularly  malignant,  and  is  liable 
to  be  associated  at  an  early  dale  with  meta.stascs  in  the  liver.  The  tumor  is 
lirm,  but  softer  than  cancer,  generally  painless,  and  unilateral.  It  is  sometimes 
accompanied  by  hydrocele.  The  fact  that  the  lymphatics  of  the  testis  drain  into 
the  iliac  and  retroperitoneal,  instead  of  into  the  inguinal  lymph  nodes,  explains 
why  high  internal  extension  of  the  disease  occurs  early  and  proves  fatal.  Ex- 
tension up  the  cord  and  involvement  of  the  iliai'  and  retroperitoneal  lymph 
nodes  and  of  the  prostate  may  cause  i  edema  of  the  external  genitals  from  inter- 
ference with  the  lymphatic  circulation.  Sarcoma  of  the  testis  is  fairly  common 
in  youth  and  young  manhood.  An  undescended  testis  is  probably  more  liable 
til  the  disease  than  one  normally  jilaced.  This  fact  is  one  argument  in  favor  of 
removing  such  testes  after  ]uibei-ly.  When  the  testis  remains  within  the  abdo- 
men, cy.stic  degeneration  or  the  deNcldiiment  of  a  sarcomatous  process  in  it 
may  produce  ob.scure  symptoms  of  abdominal  tumor  which  are  not  likely  to  be 
appreciated  until  the  growth  has  gone  beyond  surgical  relief.  Whatever  the 
situation  of  the  testis,  the  treatment  of  the  sarcoma  is  orchidectomy  with  lilieral 
excLsion  of  all  other  involved  tissues. 

The  operation  of  orchidectomy  is  ])erformed  by  making  a  high  linear  incision, 
just  under  the  external  inguinal  ring.  Through  this  opening  the  testis  is  delivered 
after  being  isolated.  The  cord  is  then  drawn  down  and  tied  as  high  as  possible, 
not  en  masse,  but  by  picking  up  its  several  structures  seriatim.  The  greatest 
care  must  be  exercised  not  to  tie  while  the  cord  is  under  tension,  lest  the  vessels 
may  subsequently  retract  through  the  ligatures  and  serious  and  even  fatal 
hemorrhage  ensue.  The  cord  is  then  cut  and  the  testis  removed.  The  pro- 
cedure is  essentially  the  same,  for  whatever  cause  the  operation  be  done.  In 
cases  of  tuberculosis,  it  is  not  necessary  to  remove  any  of  the  scrotum  or  other 
tissues  secondarily  involved.  In  malignant  disease,  everything  that  gives 
the  slightest  evidence  of  invoh-ement  must  be  removed  with  a  wide  margin. 
.\ftei-  oi-chidectomy  for  tuberculosis,  the  scrotal  cavity  should  be  wiped  out 
with  tincture  of  iodine  and  drained.  In  malignant  disease  it  is  desirable  to  avoid 
drainage,  if  possible.  Bilateral  orchidectomy,  or  castration,  is  done  by  the 
same  technique,  preferably  with  two  inci.sions. 

(e)  Tu.MOR.s  OF  THE  8e.mi-\.\l  \'esicles.— These  include  cysts  and  carcino- 
matous growths. 

Cysts. — Cysts  of  the  vasa  tleferentia  and  seminal  vesicles  are  occasionally 
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sfcii,  and  niiiy  atlaiii  fjrcat  size.  They  may  be  tapped  and  drained  throu<:h 
tlic  reel  mil ;  liiit  tin'  I'isk  i>(  iiifrdioii  isf^rcat,  and  thf  cysts  may  refill.  A  Ijetter 
(rcaliiiciil  !.■<  to  cxjio.^c  llic  tuiiKir.  throufih  a  ])erineal  incision,  and  then  to  di.s.sect 
out  I  lie  sac,  thus  effectinfj  a  radical  cure. 

Sarco77ia  and  Cnrrinonid. — Sai'coina  and  carcinoma  are  generally  secondary 
to  di.sease  in  the  Madder,  pmstate.  or  testis.  Rarely,  the)^  maybe  primaiy  in 
the  seminal  vesicles.  The  dia<rniisis  depends  on  symptoms  of  vesicular  irrita- 
tion, .■ind  on  the  determination,  liv  reiial  palpation.  <if  an  indurated,  nodular 
tumor  in  the  region  of  the  vesicles.  In  the  early  stages,  a  cure  may  be  effected 
by  removal  of  the  growth  through  a  perineal  inci.sion;  but  recurrence  is  likely 
and  the  i)rognosis  is  generally  Ijatl. 


CHANCROID. 

By  IIl'dH  CABOT.  M.J)..  Bnsl,m,  Massachusetts. 


One  of  the  most  strikinji  achiovonionts  of  tho  last  half  of  tho  niiietoonth 
century  was  tho  ostablishnient  of  tho  essential  difference  between  chancroid  and 
chancre,  the  primary  lesion  of  syphilis.  Ihitil  this  was  discovered  the  two 
conditions  were  constantly  confus(>d  and  many  serious  and  even  disastrous  re- 
sults followed  the  failure  t"  recoiriiize  the  essential  difference.  The  confusion 
was  in  part  due  lo  the  fact  that  both  most  commonl}' appear  as  genital  ulcera- 
tions and  in  part  to  the  fact  that  thi'  infections  may  be  and  freriucntly  are  mixed, 
so  that  a  typical  chancroid  may,  as  it  develops,  take  on  the  etiually  typical 
characteristics  of  a  chancre  and  thus  remjci' confusion  worse  confoimded.  The 
distinction  is  now  entirely  clear,  and  with  motlern  methods  of  diagnosis  seri- 
ous error  should  not  occur. 

Chancroid  has  been  jjroperly  regarded  as  the  most  venereal  of  all  so-called 
venereal  diseases,  wherein  it  sharjily  diffei-s  from  syphilis,  which  is  perhaps  the 
least  vc^nereal.  In  this  connnunity,  at  least,  the  disease  is  much  more  common 
in  that  class  of  the  poi)ulation  which  is  generally  seen  at  the  public  clinics, — 
in  that  class,  in  short,  in  which  careless  habits  and  lack  of  cleanliness  are  most 
common,  and  in  which,  when  the  disease  attacks  an  individual  who  is  ill- 
nourished  and  whose  resistance  is  low,  its  most  virulent  manifestations  occur. 

Etiology. — Chancroid  is  caused  bj'  a  bacillus  which  is  commonly  spoken 
of  as  the  Ducrey  or  Ducrey-Unna  bacillus.  It  was  first  described  by  Ducrey, 
in  1889,  in  pus  taken  from  the  surface  of  a  venereal  ulcer.  Shortly  afterward 
Unna  described  what  he  termed  a  strepto-bacillus  found  in  the  tissues  of  a  soft 
chancre.  The  work  of  Peterson,  Nicolle  and  Cheinesse,  in  succeeding  years, 
demonstrated  the  identity  of  the  organisms  described  by  Ducrey  and  Unna. 
Bezangon,  Griffon,  and  Le  Sourd  succeeded  in  cultivating  the  organism  about 
1901,  and  finally  the  exc(>llent  work  of  Davis,  in  1903,  closed  the  chapter.  He 
succeeded  in  cultivating  the  organism  from  genital  and  extra-genital  lesions 
and  in  reproducing  the  lesion  in  a  monkey. 

Characteristics  of  the  Ducrey-Unna  Bacillus. — The  bacillus  is  a  short,  thick 
organism,  about  1..5y  in  length  and  O.'v-  in  thickness,  with  rounded,  deep- 
staining  ends  and  a  more  faintly  staining  central  portion.  It  is  found  both 
singly  and  in  masses,  and  often  shows  a  characteristic  chain  arrangement, 
particularly  in  stained  sections  of  tissue.  It  takes  the  basic  aniline  dyes  readily 
and  is  decolorized  by  alcohol  and  by  Gram's  solution.  It  grows  best  on  freshly 
prepared  human  blood,  freely  on  fresh  blood  and  bouillon  medium,  not  at  all 
on  ordinary  media.     It  is  regularly  found  on  the  surface  of  chancroidal  ulcers 
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aiid  ill  the  tissues  of  tlic  ulc(iatii)ii ;  iiiiicli  less  rcj;tilaiiy  it  lias  hccn  rcclaiiiicil 
from  the  pus  of  a  chancroidal  Imho,  Tlic  ciitirrly  specific  cfiaracter  of  the 
organism  is  tx-yond  doui)t. 

Thk  Lksioxs  oi"  Chanchoii). — Frequency  of  Occurrence. — The  fre<|uency  with 
which  the  lesion  will  he  seen  l)y  any  particular  obser\-er  will  depend  largely  upon 
the  class  of  practice  in  which  ho  is  engaged.  As  already  noli  d,  it  i.-  \ei\-  coui- 
monly  seen  in  the  genito-urinary  clinics 
<if  tlic  piililic  iiosjiitals.  and.  with  the 
exception  of  gonorriid'a,  it  is  perhaps 
the  most  common  genital  lesion.  On 
tlie  otlier  hand,  among  the  better  class 
of  the  population  it  is  not  a  common 
disease;  while  in  tiie  best  class  of  private 
practice  it  is  a  distinct  rarity. 

Period  of  Incubation.  —  Properly 
speaking  there  is  no  incubation  period, 
although  the  development  of  the  le- 
sion may  be  very  slow  and  may  not 
attract  attention  for  a  few  ilays. 
Under  favoraljle  conditions  it  develops 
within  from  I weiity-four  to  forty-ciglit 
hours  after  infection,  and.  although  at 
this  time  its  ])reseiice  is  fre(|ueiitlv 
overlooked,  it  is  readily  detecte<l  liy  the 

careful  obserx'er.  ()iie  fnM|ueiitly  sees  patients,  liowe\cr.  who  insist  that  the 
time  between  exposure  and  the  development  of  the  lesion  is  much  longer,  often 
a  week  or  ten  days.  This  apparent  discn^pancy  is  due  to  one  of  two  causes: — 
Under  conditions  which  are  unfavorable  to  the  Kxlgnient  of  the  organism  it  may 
fail  to  find  an  entrance  into  the  tissue  for  some  days;  although  in  un- 
cleanly individuals  it  may  succeed  in  holding  its  ground.  The  .second  and  the 
most  ])rol)al)le  ex])lanation  is  to  be  found  in  the  peculiar  inability  of  ])atients 
who  are  affected  with  a  disease  of  this  nature  to  remember  accurately  or  to 
observe  correctly.  The  entire  ab.sence  of  an  incubation  period,  when  .satis- 
factoi'ily  demonstrated,  is  an  inqiortant  aid  to  distinguishing  the  lesion  from 
the  jjrimary  lesions  of  syphilis. 

Site  of  the  Lesions. — The  lesions  are  almost  habitually  found  on  or  about  tiie 
genital  n^gion.  The  most  common  sites  are  on  or  near  the  freiuim  or  in  the 
coronal  sulcus.  The  prepuce,  either  on  the  free  border  or  on  its  outer  surface, 
is  another  region  often  affected.  Lesions  are  fre(|uently  .seen  upon  the  neighbor- 
ing parts  of  the  abdomen,  thighs,  and  scrotum.  In  these  situations  they  are 
commonly  implantation  lesions  due  to  the  ready  auto-inoculability  of  the  or- 
ganism. Outside  of  the  regions  just  named,  chancroidal  ulceis  are  of  the  great- 
est rarity.  Petei-son  collected  9,000  cases  of  chancroid,  of  which  number  only 
8  were  extragenital.  Of  those  S,  o  were  situateil  ujion  the  fin,u;ei-s.  Ullman 
colK'cted    (i4   cases   of  extragenital   chancroid   from   the   literature.     Of  tluve 
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lesion  was  on  the  finfior,  tho  othor  sites 
ither  i)arts  of  llu't'ace.  This  decided  rarity 
of  extragenital  lesions  is  in  rather  marked 
contrast  to  the  lesion  of  syphilis,  which 
is  not  infrequently  extragenital. 

Character  of  the  Lesions. — In  1y|)ic;d 
cases  the  process  begins  as  a  ]iiistnle,  \nii 
the  covering  is  soon  torn  off  and  when  fiist 
seen  the  lesion  is  a  little  ulcer.  (Figs.  oOd 
and  oOl.)  This  ulcei-  has  a  grayish, 
sloughy  base,  entirely  free  from  hardness 
or  induralinii,  and  an  abrupl  or  undercut 
I'llgc,  often  ijiiile  cliai'acteristic.  The  se- 
cretion from  the  surface  is  pui'ulent,  in 
some  contrast  to  the  serous  secretion  (jf 
chancre.  Though  always  beginning  as  a 
small  ulcer,  the  lesion  often  increases 
rapidly  in  size  and  fi-ecjuently  assumes 
consideral)le  ])ro].)ortions.  .\t  the  same 
time   multiple    lesions  are  very  connnon, 

ll...-,nl         Karlv  MiM  ('lia...nM,l;il   l,.-i,,n.  i      ■  .  i  .I'l      .  , 

•  beuig  due,  as  above  suggested,  to  auto- 
inoculation.  (l""ig.  .")(I2.)  In  this  way  a  lesion  on  the  corona  will  fr(Hiuentl\- 
show  a  corresponding  lesion  on  the  apposed 
surface  of  the  prepuce,  and  the  extension  of 
these  two  ulcers  may  soon  cause  them  to  fuse 
together  into  one  large  lesion. 

The  appearance  of  certain  of  the  more 
common  lesions  is  finite  characteristic  and 
may  be  worthy  of  description.  When  the 
lesion  is  situated  on  the  frenum  it  may  in 
most  cases  be  assumed  that  the  virus  has 
entered  through  a  small  fissure.  The  lesion 
presents  the  appearance  of  a  narrow  ulcer 
which  rapidly  spreads  and  involves,  first, 
the  apposed  surface  and  soon  afterward  the 
greater  portion  of  the  frenum.  (Fig.  oO;i) 
Ultimately  the  frenum  may  be  entirely  de- 
stroyed. Pain  is  apt  to  be  felt  when  the 
last  few  drops  of  urine  come  in  contact  with 
the  lesion.  (Fig.  504.)  A\'hen  situated  on 
the  corona  or  in  the  coronal  sulcus  the  mul- 
tiple lesions  scattered  over  this  region  rapidlv 
spread  and  become  confluent,  producing  a      ' -■  5o-'.-M>,i.i,,i,.(!,a.K.roiaai  n.crs. 

collar-like  ulcer,  which  may  nearly  encircle  the  glans.     Another  rather  common 
site  of  the  lesion,  in  cases  of  moderate  phimosis,  is  on  the  free  border  of  th(> 
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pi('|)uco.    Hciv,  while  the  lesion  is  at  fii-st  single,  rapid  inultiijlication  takes  place, 
and  tluTc  is  presented  a  nearly  eirfiilar  ulceration  of  characteristic  appearance. 

(Fig.  .-)().-,  and  Plate  XLVII,  Fig.  1.) 
Lesions  ui)on  the  free  surface  of  the 
l)repuce  are  likely  to  he  more  benign 
than  those  situated  in  the  neighbor- 
hood of  the  glans,  probably  becau.se 
the  absence  of  heat  and  moisture 
makes  the  culture  medium  less  fa- 
vorable. (P'ig.  .")(Xi.)  Hy  the  same 
token  lesions  on  the  thigh  and  abdf> 
men  are  connnonly  le.ss  difficult  to 
luindle,  while  those  on  the  scrotum 
arc  ofti'ii  trf)uI)lesome  because  situ- 
ated in  the  folds  where  heat  and 
moisture  are  present.     (Fig.  507.) 

Srn.iKCTiVK  Sy.mpto.ms.  —  The 
ulceration  of  chancroid  is  character- 
istically painful.  Frec|uently  the 
lesion  is  exquisitely  .sensitive,  though 
in  some  instances  it  may  be  (juito  in- 
sensitive. This  characteristic  will 
often  differentiate  it  from  the  strik- 
ingly insensitive  lesion  of  syjihilis. 
ajit    to    !){■    sluggish    and    resistant    to 


lu;.  5U3.  Two  CliancToiaal  Ulcr..  uu  tlu'  I.iiur 
Surface  of  the  Prepuce  near  the  I'reiiuin.  Drojj  of 
urethral  discharge  at  the  meatus. 


Duration. — The  lesions  are  very 
treatment.  ^^'hen  the 
disease  is  actively  \iru- 
lent  the  average  dura- 
tion is  from  three  to  six 
weeks,  and  it  show- 
many  of  tile  character- 
istics of  a  self-limited 
disease.  The  more  se- 
vere lesions  may  con- 
tinue to  pei-sist  for  weeks 
or  months;  inileed,  in 
cachectic  and  ill-nour- 
ished individuals  the 
ulcers  may  pei-sist  for  a 
year  or  more  in  spite 
of  efficient  treatment. 

C0MPLIC.\T10XS. — 

Sim  ultaneous  Infection 
with  Chancroid  and  irith 
Syphilis. — The    ' '  mixed 


Cham-rniilul    IIc-.t  1i:>~  1  i.- 
Groin  Shows  the  Scars  of  ; 
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c-h:uicnii(l,"  as  already  imtcd.  was  (Uir  nf  tlic  niost  serious  i)l)sturl('s  lo  the  estab- 
lishiueiit  of  tlie  distinction  between  ehancroid  and  ciiancre.  The  two  disease.s 
may  infeet  an  individual  simultaneously:  tlu>  lout,'  incubation  |ieriod  of  syiihiiis 

causing  the  characteristic  lesions  of 
this  disease  to  make  their  appearance 
only  after  the  lapse  of  two  or  three 
\\-eeks,  while  during  the  whole  of  this 
period  the  chancroid  will  have  been 
present.  It  may  also  hajipen  that  a 
chancroidal  ulcer  ali'eady  existing 
nia>'  be  the  site  of  inoculation  for  a 
latei-  syphilitic  infection,  and  the 
modification  of  the  lesion  may  there- 
fore occur  at  any  period  of  its  exist- 
ence. In  typical  cases  the  chan- 
croid begins  to  change  in  character 
during  the  second  and  third  weeks: 
the  base  becomes  indurated  and  some 
of  the  specific  characteristics  of 
chancre  manifest  themselves.  (Fig. 
508.)  The  superficial  api)earance  of 
the  lesion,  however,  is  usually  more 
characteristic  of  chancroid  than  of 
syphilis.  But  there  are  cases  in  which  the  characteristics  of  either  disease  may 
predominate,  and  it  is  in  these  cases  that  an  erroneous  diagnosis  is  apt  to  be 
made.  Instead  of  recognizing 
the  fai't  that  both  kinds  of  in- 
fection have  taken  place,  the 
observer  adopts  that  diagnosis 
which  is  in  harmony  with  the 
more  striking  characteristics 
present  e(l. 

With  the  local  changes  there 
will  in  due  time  l)e  associated 
the  alterations  in  the  lymph 
nodes  which  are  characteristic  of 
syphilis.  Still  later,  the  second- 
ary lesions  will  appear,  at  times 
to  the  dire  confusion  of  the  prac- 
titioner w'ho  has  rashly  given 
an  incorrect  opinion  in  regard 
to  the  earlier  ajjpearances. 

Phimosis. — Phimosis, as  a  complication  of  chancroid,  maybe  either  congenital 
or  acquired.  Phimosis  of  the  congenital  type  complicates  the  condition  from 
the  start,  while  in  the  acquired  form  it  results  from  the  tt>dematous  swelling 


Fig.  506.— Chancroid  on  tlif  Glans. 
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which  constric-ts  an  ah-cady  tij;ht  jui'iiucc.  iFijr.  .")()().)  Its  importance  a.s  a 
coinplifation  is  due  to  the  fact  that  it  rendei-s  the  lesion  inaccessible  and,  Ijy 
imprisoning  the  natural  secretion  of  the  parts,  favors  activity  and  extension  of 
the  chancroidal  process.  It  at  times  gives  rise  to  a  sort  (^f  vicious  circle,  in 
which  the  im[)nsoncd  secretion  causes  n-dema,  and  this,  in  turn,  lowei-s  the 

vitalitj'  of  the  tissue,,  increases 
the  activity  of  the  ulceration, 
and  in  time  may  impair  the  cir- 
culation to  so  serious  a  degree  as 
to  threaten  or  actually  to  pro- 
tluce  gangrene  and  sloughing  of 
certain  portions  of  the  prepuce. 
(Fig.  .")1().)  When  sloughing  oc- 
curs it  usually  takes  place  on 
the  ujjper  surface  and  makes  a 
hole  through  which  the  glans 
l)nitrudes.  It  should  ix-  said, 
however,  that  these  serious 
consequences    are    rare    if   the 

I  n;.  .507. -(■|i:in(niiil  I.I  till-  Sirotiiin.  ,.        ..  i  if 

patient  is  ])roperly  cared  tor. 

I'liinicdena. — Tlie  term  ijhagedena,  or  phaii;c(iciiic  ulcer,  is  ajiplied  to  any  form 
of  ulceration  which,  so  to  sjH'ak.  tends  to  "'  run  wild."  It  is  in  no  .^^ense  peculiar 
to  chancroid  and  may  occur  in  any  ulceration  affecting  an  unhealthy  individual. 
(Fig.  .")n.)  It  is  chaiacterizcil  liy  a  rapid  extension  of  the  process,  hy  the  diffi- 
culty which  one  usually  encounters  in  the  attem|it  to  control  it,  ami  iiy  the  large 
amount  of  the  tissue  de- 
stroyed hefore  it  is  finally 
mastered.  (Fig.  .")12.) 
Some  of  the  most  intract- 
able cases  occur  after  the 
spontaneous  rupture  or  the 
artificial  opening  of  a  viru- 
lent chancroidal  bui)o. 
when  the  whole  region  may 
l)e  converted  into  a  huge 
ulcer,  which  extends  over 
the  region  of  the  groin, 
and  up  over  the  alidomen, 
and  which  may  persist  for 
many  months.  The  con- 
dition .seems  to  be  due  to  low  resistance  on  the  part  of  the  patient  r.'ither  than 
to  any  jieculiarities  of  the  infecting  organism. 

LiimpluDuiilis.  Li/wphadenitis.     (/?(Ww.)— Lymphangitis  is  not   infre(|uently 
associated  with  chancroid  and  is  of  the  tyi)ical  inflammatory  type.    The  lymi)ha- 
tics  along  the  doi-sum  of  the  penis  are  tender. swollen,  and  red. and  they  occasion- 
VOL.  VI. — 45 


I'li;.  .")1IS.  Till'  Mixed  Lesion.  This  shows  well  the  stifTen- 
iiip  of  the  tissues  wliieh  malios  the  iirepme  roll  hack  ill  a 
ehiiraeteristir  way. 
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(lisliiiiiuislialilr  I'niiii  the  l\-iiiiiliatic  iii\-( 


Fig.  5119.  —  V\ 


We  8hall  not  l)e  far  from  the  facts,  if  wo 
lesion  ill  about  oiie-lhinl  of  the  eases. 
Time  of  Oeeurreiiee. — Tlie  l)ul)o  does 
not  appear  until  duriii,^  the  second  or 
third  week  of  the  ulcer.  It  not  infre- 
quently happens  that  the  ulcer  is  .so 
insio;nifieant  as  to  escape  attention, 
while  the  bubo  is  the  symptom  for 
which  the  jjatient  seeks  advice.  The 
ulcer  is  (Hseovered  only  on  careful  ex- 
amination by  the  surg(>oii.  Further- 
more, the  ulcer  may  have  (>ntircly  healed 
and  have  left  no  discoverable  trace  when 
the  patient  presents  himself  with  a 
bubo.  Underthe.se  circumstances  it  is 
not  always  jio.ssible  to  make  a  posi- 
tive diagnosis.  The  origin  of  the  ulcer 
may  always  be  sus[)ected  from  the 
character  and  relative  intractability  of 
the  disease  of  the  lymph  nodes. 

Peculiarities  of  the  Chancroidal  Bubo, 
inflanmiat  ory  lesion,  thus  distinguishing  it 


■<es  and  ulcers.  The  condition  is  readily 
I\-ement  which  accompanies  the  primary 
lesion  of  syphilis,  in  which  the 
lymphatic  channels  are  h.ard,  iii- 
iluraled,  and  nodiiLar,  show  neither 
redness  nor  teiiderne.ss,  and  never 
break  down  or  form  abscesses. 

Lymphadenitis  or  involvement 
of  the  lymph  nodes  in  chancroid 
is  a  more  dignified  term  for  the  his- 
toric "bubo,"  often  vulgarly  .spoken 
of  as  a  •■blue  ball."  It  is  a  common 
comjjlication  of  chancroid  and  not 
infrequently  forms  the  most  imiior- 
tant  and  lasting  evidence  of  the 
disease. 

Fre(|uency  of  Occurrence. — The 
fre(|uency  of  involvement  of  the 
lymph  nodes  in  chancroid  has  been 
vai-iously  estimated  at  from  ten  to 
thirty  per  cent,  the  difference  in 
these  estimates  being  probably  due 
to  the  character  of  the  material  seen, 
assume  that  we  shall  see  this  secondary 


Fig.  .510. — Pliimasis  Complicating  Cliuncruiil. 
In  this  case  sloughing  of  the  prepuce  tlireateneil, 
but  was  checked  and  is  here  shown  in  tlie  subsid- 
ing state. 

— The  bubo  of  chancroitl  is  typically  an 
fi'omthe  non-infi;iniinatory  adenopathy 
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—  I. ate  Ai>pearuiice  o 
Active  Ulceration. 


of  sy])hili>.     Ono  or  ?ovf'ral  lym])h  nodes  may  \)v  involved.     They  are  adherent 
to  the  surrounding  structures  and  to  each  other  and  they  tend  to  coalesce,  break 

down,  and  form  an  absces.s.  (Fif?.  .513.)  The 
l)ul)o  may  be  unilateral  or  i)ilateral.  In  uni- 
lateral cases  the  involvement  of  the  lymph 
nodes  may  be  on  the  opposite  side  from  the 
ulcer,  thus  demonstrating  the  irrejjular  course 
of  the  lymphatics.  (Fig.  514.)  The  demon- 
stration of  the  Ducrey-Unna  bacillus  is  by 
no  means  always  possible,  and  it  has  been 
found  only  in  about  one-third  of  the  ca.ses, — 
whether  because  it  does  not  exist  in  the  pus  at 
that  time,  or  because  the  techni<[ue  is  faulty,  it 
is  impossible  to  say. 

The  course  of  the  chancroidal  bubo  is  dis- 
tinctly chronic.  In  typical  cases  the  small 
and  tender  lymi)h  nodes  go  on  steadily  growing 
until  a  large  mass  forms  in  the  groin  in  the 
loui'se  of  ten  days  or  two  weeks.  The  skin  at 
this  time  is  edematous,  red,  and  tender:  if 
the  inflammation  is  allowed  to  continue  the  pus 
will  finally  break  its  way  out  and  continue  to  escape  from  the  abscess,  but  this 
is  by  no  means  the  end  of  the  process.  The  remaining  lynii)h  nodes  have  small 
foci  of  sujjpuration  deeply  placed  in  tluir  sul)stancc,  and  these  continue  to  grow, 
break  down,  and  discharge  for 
weeks  or  even  months.  There 
is  perhaps  no  other  form  of  ai> 
scess  the  spontaneous  rup- 
ture of  which  is  so  rarely  fol- 
lowetl  by  cure  in  a  reasonal)le 
time.  In  the  more  virulent 
cases,  after  the  abscess  rup- 
tures or  has  been  incised,  the 
edges  of  the  opening  become 
infected  witli  the  organism 
and  a  typical  chancroidal  ul- 
ceration results,  which  may 
extend  slowly,  pei-sist  almost 
indefinitely,  and  in  time  de- 
stroy much  tissue.  Sucii 
cases  as  the  latter  are  fortu- 
nately rare. 

Diagnosis  of  CH.\NCRoin. 
— Chancroid     must     be     dis- 

....      J  .,  ,  ,         ill   the  Deiliiiiiig  Stage,    tl 

tmguished,    on  the  one  hand,     but  not  destroyed. 
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iVdin  a  siiiiiilc  ulccratinii,  sucli  as  may  coiiic  in  balanitis,  and  rrnni  cliancrc 
on  till"  other.  From  simple  ulcer  it  is  i-eadiiy  (listini;uisiialile  by  its  indolence 
and  frequently  by  the  formation  of  a  l)ul)o;  in  short,  its  course  is  strikingly 
different.  From  chancre  it  may  be  distinguished  by  its  lack  of  an  incubation 
])eriod.  if  this  can  be  determined,  by  the  entire  absence  of  characteristic  indura- 
tion, by  the  greater  activity  of  the  ])rocess,  by  the  more  tyjiica!  infl;uiunatory 


3i:!.  -A  Wcll-lcvoloprd  Hub. 
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appearance,  and  by  the  characteristic  involvement  of  tlie  lymph  nodes,  which  in 
chancroid  is  typically  inHanimatory,  while  in  chancre  it  is  clearly  non-inlkunmatory. 
On  the  other  hand,  it  is  never  safe  to  assume  that  the  chancroid  will  not  prove 
to  be  a  mixed  infection,  and  therefore,  during  the  first  three  or  four  weeks,  it  will 
be  the  ]jart  of  wisdom  to  give  a  guarded  opinion.  Time  will  piactically  always 
clear  up  all  difficult  f|uestions,  as  the  chancroid  with  proper  treatment  will  heal, 
while  the  chancre  will  develop  .secondary  lesions  and  show  unmistakable  evidence 
of  its  syphilitic  nature.  Where,  owing  to  the  presence  of  i)himosis,  the  lesion 
cannot  be  directly  seen,  the  diagnosis  may  be  more  difficult.  Chancroid  will, 
however,  show  much  greater  activity  and,  owing  to  the  inoculability  of  its  virus, 
ulceration  along  the  free  border  of  the  ])repuce  is  a  common  event.  Further- 
more, it  is  generally  easy  to  feel  the  induration  of  chancre,  even  through  the 
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tissues  of  tlic  swdllcii  |ir('|iucc.  ainl  in  t';ict  tlic  aiiiMUiit  (if  iiuluraticjii  seems  to  Ije 
<;reatcr  in  the  cliancn  s  wiiii-ji  arc  imprisoned  heiiind  a  phimosis.  The  character 
of  tiic  lympii-nodc  lesions  in  tiie  ;iroin  will  fre(juently  aid  in  the  diajinosis. 

Chancroid  oecuninfi  in  phimosis  may  be  distinj^uished  from  balanitis  by  the 
greater  activity  of  the  process,  by  its  duration,  and  in  many  cases  by  the  forma- 
tion of  ihe  tyi'ieal   bubo. 

]>astly,  where  facilities  are  at  hand,  the  demonstration  of  the  Ducrey-rnna 
bacillus  in  chancroid,  or  of  the  Spirocluete  jiallida  in  syjihilis,  is  fre(|uentlv  possi- 
ble and  always  i)uts  an  end  to  doulit . 

Piionxosis. — The  prognosis  as  to  life  is  practically  always  good.  On  the 
other  hand,  the  mai'ked  indolence  of  the  lesion  should  always  be  remembered 
and  the  patient  should  be 
warned  that  the  ulcer  may  be 
slow  in  healing.  The  occurrence 
of  a  bubo,  which  greatly  length- 
ens the  course  of  the  disease, 
and  the  possibility  of  the  lesion 
being  a  mixed  one.  maki'  it  iin- 
jiortant  that  the  patii'ut  should 
be  kept  uniler  observation  until 
the  ulcer  Is  definitely  healed  or 
until  a  sufficient  time  lias 
elai)sed  to  render  the  de\clop- 
nient  of  syphilis  impossible.  In 
rare  cases,  pailicularly  in  ill- 
nourished  patients  or  those  of 
low  resistance.  |ihagedenic  ten- 
dencies may  appear.  \\'hen  this 
occurs  the  outlook  may  be 
grave,  and  the  prognosis  as  to 
time  is  always  very  uncertain  in 
these  cases.  The  wise  jiraeti- 
tioner  will  refrain  from  e.xjires.s- 
ing  a  |iositi\e  opinion  as  to  the  duration  of  the  ulceration  until  tlu'  coui'se  of 
the  disease  makes  it  clear  that  the  case  belongs  either  to  the  tractable  or  to  the 
more  intractable  tyjie. 

Thk.\t.\ient. — The  treatment  of  chancroid  piactically  divides  itself  into  two 
parts:  the  treatment  of  the  ulcer,  and  the  treatment  of  the  lymph-notle  involve- 
ment. 

Tiriitniciil  (if  I  he  I'liir. — .\lthough  the  nature  and  the  peculiarities  of  these 
ulcei-s  have  been  known  and  mulei-stood  for  .i  long  time,  little  has  of  late  yeai-s 
been  addeil  to  our  ability  to  h(^al  the  lesion.  The  number  of  methoils  advocated 
and  used  in  its  treatment  bears  elo(|uent  testimony  to  the  efficiency  of  none. 
This  is  in  part  due  t<i  the  nalur<'  of  tlie  lesion  and  in  jiart  to  the  nature  of  the 
patient.     .\s  above  noticed,   there  is  nnich  in  the  condition  which  suggests  a 
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sclf-liinitcd  disease,  and  it  is  not  uiieoninioii  to  8ee  a  lesion  persist  und  increase 
in  size  in  spite  of  the  most  energetic  measures.  The  peripatetic  habits  of  the 
class  of  individuals  in  whom  these  lesions  are  most  commonly  found,  make  it 
often  inip()ssil)]e  to  insist  on  regular  and  systematic  treatment,  and  in  the  more 
severe  cases,  in  which  the  patient  ought  to  be  confined  to  bed,  it  is  frequently 
impossilile  to  (il>tain  hospital  accommodations  owing  to  the  unenlightened  rules 
of  many  of  our  hospitals,  which  exclude  this  type  of  disease  for  .sentimental 
though  thoroughly  unsound  and  unscientific  reasons. 

The  Use  of  the  Milder  Antiseptics. — The  basis  of  all  treatment  of  the  ulcer  is 
cleanliness  and  antisepsis;  neither  is  efficient  witliout  the  other.  As  a  matter 
of  con^•enience  these  antiseptic  measures  may  be  divided  into  mild  and  strong 
antiseptics.  In  all  cases  the  lesion  should  be  carefully  washed  two  or  three 
times  a  day,  and  I  am  not  clear  that  any  solution  is  notably  more  efficient  than 
warm  water.  The  affected  part-  may  then  be  thoroughly  bathed  with  a  saturated 
solution  of  boric  acid  or  with  a  solution  of  carbolic  acid  (1 :  50)  or  of  corrosive 
sublimate  (l:r),000).  Each  of  these  solutions  has  its  advantage,  but  it  has 
seemed  to  me  that  carbolic  acid  was  somewhat  the  more  effective.  After  the 
solution  has  been  thoroughly  applied  for  not  less  than  twenty  minutes,  the  parts 
should  be  carefully  dried  and  powdered.  Here  again  a  great  variety  of  powders 
have  been  advised.  Of  these,  boric  acid,  calomel,  boric  acid  and  talcum 
powder  in  equal  parts,  subgallate  of  bismuth  (dermatol),  and  aristol  may  perhaps 
be  taken  as  types.  It  is  not  clear  to  me  that  any  one  of  these  has  a  notable 
ad^'antage  over  the  others,  but  in  my  own  practice  I  have  found  that  boric 
acid  for  mild  lesions  and  calomel  for  the  more  severe  ones,  are  efficient.  Iodoform 
was  once  extensively,  almost  universally,  ajiplied,  but  it  has  no  notable  advantage 
over  the  others  and  its  disagreeable  odor  makes  it  offensive  to  the  patient  as 
well  as  to  the  community.  Its  use  is  not  to  be  advised.  Within  reasonable 
limits  the  ])eneficial  results  will  be  in  almost  direct  relation  to  the  frecjuency  and 
thoroughness  of  the  treatment.  The  hospital  patient  who  is  treated  once  daily, 
or  even  less  often,  frequently  will  show  much  less  satisfactory  progress  than  the 
patient  who  is  seen  daily  by  the  surgeon  and  who  repeats  the  application  him- 
self two  or  three  times  between  visits. 

The  Use  of  Strong  Antiseptics. — The  superficial  nature  of  the  lesion  and  its 
direct  dependence  upon  the  action  of  bacteria  which  are  situated  close  to  the 
surface  have  made  the  use  of  very  strong  caustic  solutions  or  applications 
attractive.  Of  these,  nitric  acid,  carbolic  acid,  absolute  alcohol,  and  the  actual 
cautery  are  the  most  common.  They  aim  to  destroy  completely  the  causative 
agent  together  with  the  superficial  tissue,  and  when  advisedly  used  they  are 
often  efficient.  On  the  other  hand,  they  are  open  to  distinct  objections.  They 
not  infrequently  fail  because  they  do  not  entirely  abolish  the  cause,  and  by 
lowering  the  vitality  of  the  tissue  they  render  reinfection  easy.  Furthei-more, 
they  have  a  very  marked  tend(>ncy  to  jjroduce  induration  of  the  base  of  the 
lesion  and  thus  render  it  difficult  to  distinguish  it  from  mixed  chancroid  or  from 
chancre.  This  latter  objection  becomes  more  important  on  account  of  the  fact 
that  these  patients  frequently  migrate  from  one  clinic  tf)  another  and,  in  the 
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ahsciicc  of  afcuratc  and  cnntiiiuous  knowlodge,  these  lesions  at  times  become 
very  coiifusinfi.  In  ffeneral,  it  has  seemed  to  me  wiser  to  confine  the  use 
of  these  stronj;  antiseptics  to  the  more  actively  virulent  ulcers  and  it  is  rarely 
wise  to  inakc  \  nv  fre(iueiit  a]jplications.  The  occasional  use  of  strong  solutions, 
couijjed  witli  tlie  continued  use  of  mild  ones,  will  prove  satisfactory  for  the 
average  case.  In  the  virulent  types  active  measures  are  more  valuable  and 
may  be  used  with  less  hesitation. 

Nitric  acid  sliould  be  api)Hi'il  dii-cctly  to  tlic  ulcer,  a  small  wooden  apjjlicator 
being  used  foi-  this  purpose  and  the  suiTOunding  tissue  being  ])rotected  with 
vaseline,  .\fter  two  or  three  minutes  the  acid  should  be  removed  by  neutralizing 
the  excess  with  a  saturated  solution  of  sodiiun  hydi-ate.  The  application  is 
painful  but  efficient. 

Peihaps  the  more  generally  useful  agent  is  crude  carbolic  acid,  the  application 
of  which  should  be  followed  by  the  use  of  absolute  alcohol.  The  application 
should  be  made  in  the  .same  way  as  above  suggested,  and  after  two  or  three 
minutes  absolute  alcohol  should  be  applied.  This  ])romptly  neutralizes  the  acid 
and  leaves  a  clean  soft  base.  The  ana'sthetic  [n-operties  of  carbolic  acid  make 
it  a  distinctly  less  painful  application. 

In  severe  eases  the  actual  cautery  is  the  most  efficient  agent.  I  have  .seen 
it  check,  like  magic,  a  virulent  chancroidal  ulcer  of  tlie  groin  resulting  from  a 
l)ul)o.  It  causes  a  great  deal  of  pain  and  should  not  be  employed,  except  for 
lesions  of  very  limited  extent,  unless  the  patient  has  been  ana-sthetized.  The 
cautery  should  be  applied  at  a  dull-red  heat  and  the  whole  superficial  tissue 
should  be  thoroughly  destroyed.  When  the  actual  cautery  is  indicated,  it  should 
be  em])loyed  in  a  thorough  manner:  half-way  measures  simjily  do  harm. 

Excision. — The  total  excision  of  a  chancroid,  a  measure  which  has  been 
advocated  from  time  to  time  for  many  yeai-s,  was  prompted  by  a  laudable  desire 
to  abolish  the  le.sion  at  one  fell  swoop.  The  value  of  the  jjrocedure,  however, 
is  much  I'estricted  by  the  fact  that,  in  man}'  of  the  positions  in  which  chancroid 
most  eoinnioniy  occurs,  a  thorough-going  excision  is  quite  out  of  the  question 
on  account  of  the  nece.s.-^ity  of  removing  an  excessive  amount  of  tissue.  But, 
even  where  a  chancroid  is  situated  in  lax  tissues,  excision,  as  usually  carried  out, 
by  no  means  always  puts  an  end  to  the  ]>rocess;  indeed,  it  not  infrequently 
subi^titutes  a  large  for  a  small  ulcer.  It  is  rarely  to  be  a(l\ised  except  Un-  the 
purpose  of  obtaining  tissue  for  hi.'^tological  examination. 

Modification  of  the  Treatment  in  the  Severe  Cases. — ^^"hen,  in  spit(>  of  reason- 
able measiu'cs,  the  ulcer  extends  antl  becomes  virulent,  confinement  to  bed.  with 
its  attendant  possibilities  of  more  efficient  treatment,  is  certainly  to  be  advi.-^ed. 
Fre(|uent  ajJi'lications  of  mild  antiseptics  or  even  long-continued  soaks  will  often 
check  api)arently  intractable  lesions.  In  these  severe  conditions  active  measures 
like  the  cautery,  closely  followed  by  the  careful  and  thorough  use  of  mild  solu- 
tions, will  in  nuwt  ca,'<es  promi)tly  turn  the  process  from  a  virulent  to  a  iwMiign 
one.     Infortunately,  acconunodations  for  these  jjatients  are  difficult  to  obtain, 

Trcdhiicnt  of  Phimosis. — Chancroid  complicated  by  iihimosis  is  always  mon> 
tiifficult  to  manage.     The  majority  of  these  cases  can  in-  controlled  by  freipient 
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irrigation  of  the  |)iv|iulial  sac  with  mild  antiseptics.  Soakin;;-  the  jiarts  for  an 
hour  or  two  a  day  in  mild  hot  antiseptic  .solutions  is  frequently  beneficial.  In 
some  oases,  in  spite  of  these  measures,  the  active  process  p(>rsists  and  fian^rene 
threatens.  Inder  these  circumstances  exposure  of  the  lesion  is  indicated.  It  is 
better  simply  to  slit  the  prejjucc  up  the  dorsum  and  thus  expose  the  lesion  than 
to  attempt  a  circumcision  through  tissue  jjracticalh'  ahvaj-s  infected.  It  has 
seemed  to  me  that  these  cases  do  better  when  the  incision  is  made  with  a  cautery- 
knife  or  when  it  is  made  with  the  ordinary  knife  and  the  edges  of  the  cut  are 
promptly  cauterized.  Tlu'si'  patients  do  \'ery  much  Ijetter  if  they  can  be  confined 
to  bed. 

Treatmenl  of  Bubo. — The  appearance  of  a  well-defined  bubo  is  always  dis- 
couraging, since  it  means  that  the  course  df  the  disease  -will  be  much  jirolonged, — 
in  the  worst  cases  for  months. 

Intelligent  treatment  of  the  bubo  will  depend  ujion  a  deal'  underst.Hnding 
of  the  nature  of  the  lesion.  In  mo.st  of  the  ca.ses  more  than  one  lymph  node  is 
in\iil\ed.  The  ])rocess  starts  as  a  small  focus  of  necrosis  and  abcess-formation 
in  the  central  portion  of  the  noile  and  extends  more  or  loss  steadily  vnitil  the 
entire  node  is  in\'olved  and  finally  breaks  down  into  an  absce.ss  which  extends 
some  distance  into  the  surrounding  tissues.  Frequently  there  are  several  foci 
of  sujipuration  in  a  single  lym])h  node.  For  this  reason  early  surgical  treatment 
by  incision  is  likely  to  be  disappointing,  for  it  is  impossible  to  say  wliat  p.articular 
nodes  are  involved,  and  consequently,  unless  the  w'hole  group  of  nodes  is  excised, 
there  is  no  certainty  of  putting  an  end  to  the  process.  With  a  fuller  realization 
of  those  facts  has  come  a  ciu'bing  of  the  enthusiasm  for  early  incision,  and  the 
majority  of  suigeons  are  now  CDUteiit  to  [jalliate  the  process  as  far  as  may  be 
and  to  w'ait  for  resolution,  which  occasionally  takes  place,  or  for  com]:)lete  break- 
ing down  of  the  tissue  involved,  when  incision  is  likely  to  prove  curative. 

Palliative  Treatment. — Palliative  ti-eatment  consists  in  rest  and  counter- 
irritation  by  the  api)lication  of  heat  or  cold.  In  the  majority  of  cases  it  is  cjuite 
impossible  to  carry  out  this  treatment,  as  nothing  short  of  a  disabling  lesion  will 
jjersuade  the  average  patient,  who  has  a  bubo,  of  the  necessity  of  confinement 
to  bed.  But  if  he  can  bo  induced  to  remain  in  bed  or  at  least  to  i-emain  quietly 
in  the  house,  the  more  or  less  continuous  and  efficient  application  of  cold  in  the 
form  of  an  ice  bag  may,  in  the  earlier  stages  of  the  disease,  result  in  resolution. 
How  commonly  this  might  occur,  we  have  no  means  of  judging,  as  it  is  only  in  a 
few  cases  that  the  necessary  conditions  can  be  obtained.  After  the  inflammatory 
process  has  once  become  active,  h(-at  is  more  comfortable  and  more  efficient. 
It  does  not  commonly  induce  resolution.  1  ut  it  hastens  complete  breaking  down, 
with  the  formation  of  an  abscess. 

The  common  course  of  th(>  disease  is  this: — The  patient  presents  himself  with 
a  small  collertion  of  tender,  enlarged  lymph  nodes  in  one  or  l)oth  groins.  He  is 
advised  to  go  home  and  keep  an  ice  bag  continuously  a]3plied  to  the  inflamed 
region.  Ho  neglects  to  do  so,  and  presents  himself  again,  at  the  end  of  three  or 
four  days,  with  increased  evidenc(>  of  active  inflannnation — cedema,  redness  of 
the  skin,  and  a  mass  of  enlarged  lym|}h  nodes.     No  fluctuation  can  be  detected. 
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At  tliis  tiiiK — since  locomotion  is  now  as  a  rule  difficult — it  will  be  possible  to 
persuade  him  to  ajipiy  poultices  in  some  fashion  until  the  mass  is  broken  down. 
This  occurs  <;eneraiiy  durinj;  the  following  week  and  there  results  a  more  or  less 
localized  altscess,  surrounded  by  a  mass  of  infiltrated  tissue  and  |)artiaily 
broken-down  lymph  nodes.     At  this  point  more  radical  measures  are  indicated. 

Radical  Treatment. — Radical  treatment  may  be  said  to  include  all  measures 
which  evacuate  the  abscess,  viz.,  free  incision,  puncture,  or  the  comjjlete  enuclea- 
tion of  the  nodes  involved.  .Many  surgeons  have  recommended  injecting  the 
mass  of  inflamed  Ijniph  nodes, after  puncture  or  inci.sion,  with  various  antiseptic 
solutions,  in  the  hope  of  thereby  producing  resolution.  The  method  has  never 
seemed  to  me  to  be  ba.sed  upon  sound  principles  and  I  have  no  ex]Mrirnir  with 
its  u.se.  The  fact  that  the 
infection  is  most  active  in 
the  deeper  portions  of  the 
inflamed  nodes  makes  it 
improbable  that  any  .-solu- 
tion will  reach  the  ni(}t  of 
the  condition. 

The  efficiency  of  inci- 
sion will  de])end  in  a  large 
measure  ujion  the  com- 
pleteness with  which  the 
lymph  nodes  have  broken 
down.  W'liei'c  tiir  ])l-(icess 
has  in\(il\cd  a  ifw  imdrs 
and  has  caused  their  com- 
plete ilestruction,  incision 
with  evacuation  and  drain- 
age will  effect  a  cure.  Per  conira,  where  many  notles  are  involved,  some 
of  them  being  completely  broken  down  and  othei's  still  in  the  earlier  stages 
of  necrosis,  incision  will  evacuate  the  free  i)us,  but  will  leave  many  foci  of  suj)- 
])uiation  untouched.  These  will  continue  to  grow,  break  down,  and  tlischarge, 
the  process  continuing  for  days,  weeks,  or  even  months.  It  is  to  this  class  of 
cases,  with  extensi\-e  in\olvenient  of  the  lym])h  nodes,  that  enucleation  is 
particularly  applicable.  When,  after  the  abccss  has  been  incised,  it  is  found  that 
a  mass  of  nodes  still  remains,  it  has  seemed  to  me  wiser  completely  to  enucleate 
these  di.seased  noiles,  in  the  belief  that  thereby  an  end  may  be  put  to  the  process. 
(Fig.  51').)  Where  bilateral  involvement  exists,  one  should  hesitate  about  imder- 
taking  complete  enucleation.  It  is  important  not  to  remove  noiles  whicii  may 
heal  and  retain  a  part  of  their  function,  since  complete  removal  of  all  the  inguinal 
lymjjh  nodes  of  the  transvei-se  set  has  occasionally  resulted  in  serious  interference 
with  the  lymphatic  supply  of  the  genitals  and  in  the  jiroduction  of  a  i)seutiiv 
elephantia'^is.  In  Ijilateral  cases  more  conservative  measures  shoulil  b(>  adopted, 
although  it  will  probably  involve  a  greater  expenditure  of  time  on  the  part  of 
the  jiatient. 
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Treatment  of  Chancroidal  Infection  of  the  Kclye.s  of  the  Wound. — In  soiiu-  of  the 
more  virulent  c-asi'M;  incision  and  drainage  of  these  inflamed  lymph  nodes  is 
followed  by  prompt  and  sometimes  extensive  infection  of  the  edges  of  the  wound 
by  the  specific  organism.  Thus,  in  a  short  time  the  edges  will  present  a  typical 
chancroidal  appearance,  and  the  process,  if  left  untouched,  will  spread  and  some- 
times involve  extensive  areas  in  the  \dcinity  of  the  original  lesion. 

The  treatment  of  this  condition  is  essentially  that  of  the  original  ulcer.  As 
a  rule,  mild  preparations  do  little  good  and  the  active  use  of  strong  antiseptics 
is  necessary.  Escharotics  such  as  carbolic  acid,  alcohol,  nitric  acid,  and  the 
actual  cautery,  are,  as  a  rule,  necessary  to  check  the  process.  It  has  seemed  to 
me  that  the  situation  is  one  which  is  particularly  suitable  for  the  use  of  the  actual 
cautery,  and  on  several  occasions  I  have  succeeded,  by  the  thorough  use  of  the 
cautery,  in  abolishing  ulcere  which  resisted  other  forms  of  treatment.  The 
process  is  painful  and  must  necessarily  be  carried  out  with  the  aid  of  a  general 
aniT'sthetic.  The  cauterization  should  be  thorough  and  all  infected  tissue  should 
be  deeply  and  efficiently  destroyed.  The  wound  may  then  be  packed  with 
gauze,  and  in  a  few  days  the  slough  will  separate  and  leave  a  healthy  granulating 
wound.  Much  of  the  patient's  time  may  be  saved  by  an  early  decision  to  treat 
these  conditions  radically,  rather  than  to  persist  with  mild  inefficient  measures. 
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I.  ACI'TE   C.ONORRHCEAL   URETHRITIS. 

Etiology. — Though  for  many  years  the  identity  of  the  causative  agent  of 
this  world-wide  scourge  has  been  the  subject  of  luunerous  acrimonious  and 
learned  discussions,  we  have  now  happily  reached  the  point  where  doubt  no  longer 
exists  among  scientific  men.  Beginning  with  the  discovery  of  the  gonococcus 
by  Neisser,  in  1879,  and  continuing  with  the  painstaking  work  of  Welander, 
Lustgarten,  Mannaberg,  Rovsing,  Petit,  Wassermann,  and  the  more  recent 
excellent  work  of  Heiman  and  Young,  the  life  history  and  the  entirely  speciHc 
properties  of  the  organism  have  been  determined  beyond  the  shadow  of  a  doubt. 
We  will  not,  therefore,  continue  this  discussion,  but  will  refer  those  who  desire 
a  more  extended  knowledge  of  this  admirable  research  to  the  original  documents. 

Characteristics  of  the  Causative  Agent. — The  gonococcus  is  a  D-shajJcd  diiilo- 
coccus.  This  description  is  somewhat  preferable  to  the  term  "biscuit-shaped" 
which  has  been  in  such  common  use,  as  the  latter  term  fails  to  tell  us  what  \n\v- 
ticular  variety  of  biscuit  it  is  intended  to  describe.  The  organism  is  found  in 
the  pus  cells  in  the  discharges  from  infected  mucous  membranes,  in  the  ej)ithelial 
cells,  and  free  in  the  fluid.  Its  arrangement  within  the  cells  is  quite  characteris- 
tic, though  such  an  arrangement  largely  defies  description  and  is  best  understood 
by  reference  to  the  figures.  (See  Figs.  .516  and  517.)  The  organism  readily  takes 
any  of  the  aniline  dyes  and,  for  the  purpose  of  studying  its  moiphology,  may 
be  conveniently  stained  with  a  saturated  aqueous  solution  of  methylene  blue. 
With  this  stain  the  gonococci,  the  nuclei  of  the  cells,  and  any  other  organisms 
which  may  be  present,  take  a  deep  blue  stain,  while  the  protoplasm  of  the  ceils 
is  very  slightly  stained.  The  technique  of  this  method  of  staining  is  very  simple 
and  well  within  the  reach  of  any  ])ractitioner  who  is  reasonalily  familiar  with  the 
use  of  the  microscope.  The  pus  may  be  i)repared  by  securing  a  small  drop  u])on 
a  cover  glass,  placing  another  gla.ss  inunediately  on  top  of  it,  and  drawing  the 
two  rapidly  apart  as  in  the  method  of  pre])aring  blood  films  for  staining.  In 
this  way  a  thin  film  is  obtained.  .\n  entirely  .satisfactory  preparation  may  also 
be  made  by  placing  a  drop  upon  a  glass  slide  and  spreading  it  carefully  with  the 
edge  of  a  piece  of  filter  paper  imtil  it  is  reasonably  thin.  These  prejjarations 
should  be  allowed  to  dry  and  then  should  be  stained  for  about  half  a  minute  with 
methylene  blue.  If  the  discharge  is  veiy  mucoid  in  character  a  somewhat 
longer  staining  will  be  necessary,  and  the  success  of  this  procedure  may  be  de- 
ternnned  by  the  depth  of  color  imparted  to  the  slide.     If  the  color  is  very  pale 
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when  the  ^taill  is  washed  off,  it  is  wise  to  stain  it  ioniicr  before  suhiiiitting  it  to 
exaniiiiatinii.  If  a  cover  jilass  has  been  used  it  should  Ik'  placeil  ujkhi  a  glass  slide 
while  still  wet  with  water,  the  excess  of  water  removed  with  filter  paper,  and  the 
u|i])er  surface  of  the  cover  glass  carefully  dried.  It  may  then  be  examined 
under  the  oil  innnersion  with  complete  satisfaction.  Jf  the  glass  slide  has  been 
used  for  the  preparation  it  may  be  examined  immediately  after  haxing  been 
dried,  the  oil  being  placed  directly  upon  the  surface  of  the  preparation,  ^\'hile 
this  latter  is  a  less  workmanlike  jjrocedure,  it  is  convenient  and  gives  entirely 
satisfactorv  results.     The  value  of  this  .stain  lies  in  the  fact  that  it  renders  visible 
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Fit;.  516. — Tlio  Gonococcus  in  a  Urethral   Discliargp.       PliDtiiniicnigrapli  of  preparation  stainod 
with  nicthyli TO'  bhlc.      Xotc  the  inithne  of  the  pii.s  cell  as  shown  by  the  grouping  of  the  coeei. 

the  diplococci  liaving  the  characteristic  groui)ing  and  intracellular  arrangement 
of  the  gonococcus.  Jt  is  in  no  sense  a  differential  stain  and  will  not  distinguish 
the  gonococcus  from  other  intracellular  diplococci.  On  the  other  hand,  it  is 
doubtful  whether  any  of  the  other  intracellular  diplococci  are  capal)le  by  them- 
selves of  producing  a  clinical  picture  at  all  likely  to  be  confusetl  with  that  of  an 
acute  gonorrhcral  urethritis.  It  is  a  valuable  method  of  staining  and  serves 
to  furnish  the  practitioner  with  presumptive  evidence  which,  coupled  with 
clinical  evidence,  is  frequently  sufficient  for  the  diagnosis.  If  the  whole  picture 
leaves  us  in  doul)t,  the  so-called  Gram  stain  may  be  emi^loyed. 

The  Gram  Stain.— The  value  of  the  Gram  stain  lies  in  the  fact  that  it  differen- 
tiates the  gonococcus  from  other  similar  organisms,  as  the  gonococcus  does  not 
retain  the  original  stain  after  treatment  wdth  Gram's  solution.  In  common 
language,  it  does  not  "take"  the  Gram.  A  satisfactory  modification  of  Gram's 
original  staining  method  is  that  of  t'hetwood.  The  diff'ercnt  steps  of  this  method 
are  as  follows: — 
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1.   Firnt  Stnin. — The  dried  film  sliould  he  placed  in  the   followiii!;  sohitioii   for 
tliirty  .scfoiuLs: 

A  saturated  alcoholic  solution  of  genl iun  violet 1  part. 

T\vo-])er-cpnt  solution  of  carholic  acirl 9  parts. 


On  renioxal  I'loin  thi 
ili.sh  of  (Irani  solution. 
2.  Second  Stain. — Tlie  (Irani 


ition  the  film  should  he  placed  "butter  side  down,"  in 


loilinc 1  part. 

I'otassiiun  ioilidc 2  parts. 

1  )istille.l  water :i(X)  parts. 

Cover  filass  should  \>e  allowed  tf)  remain  in  this  solution  four  or  five  minutes. 

.'!.  Alcohol. — Upon  lemoval  from  the  dram  solution  it  should  l)e  placed  in 
alcohol  and  washed  for  aliout  half  a  niimitc.  until  the  slide  presents  the  white, 
pearly  appearance  .seen  before  the  stain  was  a])plied. 


I'm.  .517.— The  Cnnococi  us  in  a  rrctliral  Iliscliargo.        Pniian-il  l.v  the  .same  niethoil  a.s  tliat 
i-inpldycil  in  Kip.  .'>l(i.      Noli-  tin-  more  sc:iltorc<l  :irraTi;;fnunt  (if  tin-  rocc-i. 

4.  ]VaUr. — The  slide  should  now  be  freely  washed  in  water  which  must  not 
have  been  used  at  any  previous  stage  of  the  stain. 

5.  The  ConiraM  Stain. — In  order  that  the  goiiococci.  whidi  have  now  been 
thoroughly  decolorized,  may  be  more  readily  seen,  some  contrast  stain  is  necessary. 
A  veiy  satisfactory  one  is  saturated  aqueous  solution  of  Bismarck  brown.  This  is 
not  a  powerful  stain  and  the  slide  should  be  left  in  tiie  mixture  for  four  or  five 
minutes,  in  order  to  give  good  definition  to  the  gonococci.  The  slide  siioulil  now 
be  washed  with  water  and  dried. 
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If  intraoolhilar  diplococ'ci  other  than  ffonococci  are  present,  they  will  retaui  the 
deep  purple  of  the  original  gentian  violet.  The  gonococci,  on  the  contrary,  will 
appear  a  golden  brown,  and  are  readily  di,stinguished. 

The  u.-;c  of  the  (Irani  f^tain,  while  not  in  itself  technically  difHeult,  rc(|uir('.s 
experience  and  judgment,  as  docs  any  other  bacteriological  examination.  It 
will  be  of  value  onh*  to  those  who  are  in  a  position  to  use  it  with  considerable 
frecpieney,  and  errors  in  technicpie  or  insufficient  knowledge  of  the  use  of  the 
microscope  will  completely  vitiate  all  conclusions.  It  is  distinctly  not  a  method 
for  the  use  of  the  ]>ractitioner  who  re(|uir('s  it  only  at  long  intervals  and  wliose 
total  experience  is  insufficient  to  give  him  reasonable  familiarity  with  such 
methods  of  diagnosis.  If  absolute  accuracy  is  desired  (and  it  is  surely  unneces- 
sary to  say  that  an  error  in  diagnosis  in  this  disease  may  be  of  very  far-reaching 
consequence)  the  slides  should  be  submitted  to  an  expert  and  his  opinion  alone 
should  be  taken  as  conclusive.  For  the  purposes  of  the  general  practitioner  the 
simple  methylene  blue  stain  will  l)e  quite  as  likely  to  lead  to  correct  conclusions. 

Cultures. — Even  the  (Jram  stain  in  the  hands  of  an  expert  may  not  give 
sufficient  accuracy  to  permit  an  absolute  diagnosis,  and  under  these  circumstances 
a  resort  to  the  culture  method  may  be  necessary.  The  organism  grows  with 
some  difficulty,  on  a  rather  special  medium,  and,  as  this  examination  can  only 
be  made  by  a  bacteriologist  thoroughly  familiar  with  the  culttu'al  characteristics 
of  the  organism,  the  details  will  not  be  described  here. 

Method  of  Infection. — The  only  essential  to  infection  is  the  contact  of  ))us  or 
mucus  containing  the  gonococcus,  with  the  urethral  mucous  membrane.  No  abra- 
sion or  trauma  is  necessary.  As  will  appear  in  the  section  on  Pathology,  the  organ- 
ism remains  free  upon  the  surface  or  partially  hidden  in  the  crypts  or  folds  of  the 
mucous  membrane  for  a  short  though  variable  period  of  time,  and  then,  by  an 
action  rather  i)eculiar  to  itself,  insinuates  itself  into  the  deeper  tissues.  The 
disease  is  practically  always  venereal  in  origin,  and,  though  other  methods  of 
infection,  such  as  contact  with  soiled  linen,  towels,  etc.,  are  theoretically  possible, 
and  serve  as  an  explanation  much  desired  by  the  unwary,  they  cannot  be  accepted 
as  at  all  common  and  are  probably  so  rare  that  they  may  be  neglected  as  a  factor. 
The  whole  qviestion  of  infection  has  been  surrounded  by  considerable  mystery 
owing  to  the  now  well-recognized  difference  in  the  liability  to  infection  of  cHfferent 
individuals  exposed  to  the  same  danger,  and  of  the  same  individuals  under  vary- 
ing circumstances.  This  can  be  explained  only  upon  the  assumption  that  the 
gonococci  in  the  infecting  discharge  vary  from  day  to  day  in  number  and  virulence. 
Undoubtedly,  also,  the  resistance  of  the  individual  varies  very  much  with  his  own 
general  condition,  and  the  .same  general  circumstances  tend  to  make  him  liable 
to  infection  with  this  organism  as  would  render  him  receptive  to  other  infectious 
processes.  Alcohol  seems  to  have  a  distinct  effect,  though  it  is  less  easy  to  decide 
in  what  manner  it  acts.  It  is  possible,  though  perhaps  not  probable,  that  it 
lowers  the  general  ability  of  the  tissues  to  withstand  infection  sufficiently  to  be 
an  important  factor,  but  it  is  somewhat  doubtful  whether  its  action  is  rapid 
enough  to  produce  this  result,  though  it  is  well  known  that  chronic  alcoholism 
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undniihtciUy  icMilcrs  the  imlixiilual  incrc  suscoptiblo  to  general  infections.  It 
is  far  more  proljablo  tiiat  tlie  danger  of  aleohol  comes  from  its  blunting  of  sensi- 
liilities  and  from  its  likelihood  to  lead  the  individual  to  excess  and  violence.  In 
the  same  comiectioii  it  shouh!  be  noted  that  excesses  without  the  influence  of 
alcohol  also  increase  the  liability  to  infection. 

.Xnotlicr  factor  of  undoubted  importance  is  the  proximity  of  the  menstrual 
period.  Tlir  congestion  and  increased  glandular  secretion  which  take  place  at 
this  time  tiiid  In  iiincasi'  tlic  activity  of  gonococci  which  may  ftjr  a  considerable 
time  lia\r  lain  dormant  and  have  become  attenuated  in  virulence  to  such  an 
extent  as  to  be  jjractically  harmless.  The  stimulus  of  increa.scd  blood  supply 
rouses  them  to  new  activity  and  they  are  expelled  to  the  surface  and  mixed  with 
the  secretion.  Tliis,  though  a  theoretical,  is  probably  a  correct  explanation  of 
an  observation  too  conmion  to  escape  notice. 

Inx'UR\tio.v  of  Actte  G()N'oi{RncE.\L  ruF-THRiTis. — A  weli-defincd  period  of 
incul)ation  is  characteristic  of  this  disease  and  is  often  important  in  enabling  one 
to  distinguish  it  from  relapses  or  recrudescences  of  a  previous  infection,  or  from 
those  rare  cases  of  urethritis  which  are  due  to  direct  irritation  or  infection  with 
some  other  organism,  the  importance  of  which  will  later  be  discu.ssed.  It  may  be 
safely  affirmed  that  a  urethritis  coming  on  ])romptly  after  exposure  is  not  a 
fresh  attack  of  gonorrhtea,  but  is  either  a  recrudescence  of  an  already  existing 
process  or  some  other  infection.  The  duration  of  this  ])criod  of  incubation, 
however,  varies  within  very  considerable  limits  and  it  is,  to  .say  the  li'ast,  difficult 
to  decide  exactly  upon  what  cases  we  shall  rely  in  estimating  the  true  duration. 
Reported  cases  in  which  the  author  conscientiously  believes  that  he  knows  the 
facts  beyond  reasonable  (lonl)t ,  give  a  period  varying  from  two  to  fourteen  days. 
Exijerimental  work  lends  color  to  the  belief  that  in  massive  infections  evidence 
of  the  disease  may  l)e  present  as  early  as  the  seconil  day,  but  certainly  in  the 
great  majority  of  cases  no  evidence  is  to  be  detected  at  this  period,  and  many  of 
them  will  ultimately  prove  to  hv  recurr(>nt  and  not  fresh  infections.  In  most 
cases  the  evidence  of  infection  will  not  be  found  before  the  thin!  day.  In  an 
interesting  series  of  cases  collected  by  Keyes,  the  av(>rage  incubation  period  of 
thirty-four  jjrimary  infections  was  six  days,  with  scattered  cases  occurring  on 
the  eighth,  ninth,  tenth,  eleventh,  twelfth,  and  thirteenth  days.  This  has  been 
the  experience  of  other  (M|ually  carrfiil  observers,  and  evidence  of  the  credibility 
of  cases  showing  an  incul)ation  period  of  mort'  than  ten  ilays  should  be  carefully 
scrutinizetl.  The  whole  matter  is  much  complicated  by  the  well-known  inability 
of  patients  with  this  disease  to  distinguish  between  truth  and  falsehood,  and  we 
shall  probably  do  tiicni  no  great  injustice  by  believing  that  the  explanation  of 
these  um.sual  cases  is  the  old  one,  namely,  that  "the  boy  lietl."  In  general, 
the  incubation  period  varies  from  three  to  ten  days  in  fresh  infections,  and  the 
great  majority  will  be  found  upon  the  fourth,  fifth,  and  sixth  days.  That  the 
variation  is  thus  large  is  jirobably  tlue  to  the  same  conditions  which  influence 
infection,  namely,  the  virulence  of  the  organism  and  tlu>  relative  resistance  or 
lack  of  r(>sistance  of  the  tissues. 

P.\TH(ii.()(;u  Ai,  .\n.\tomy. — The  successful  treatment  of  ureliiral  inllanunation 
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is  so  ck'lX'iKlciit  111)011  a  tlmniuji;!!  uiulcrstaiKlin.u-  of  llic  patliolofiy  that  it  seems 
necossaiy  to  review  certain  jKiints  even  in  a  work  ol'  tiiis  kinii.  whirh  is  intended 
to  be  largely  elinieai. 

The  anterior  urethra  is  lined  with  enluinnar  e])itheliuui,  exeept  in  the  fossa 
navieuiaris.  where  its  surface  is  eovered  wilh  s(|uanious  epithelium.  Under  this 
epithelial  layer  is  a  l)asement  membrane  of  eonneetive  tissue,  very  rich  in  elastic 
fibres,  to  ])ermit  the  ready  distention  of  the  urethral  canal.  This  basement 
membrane  is  surroundi'd  by  a  \ery  liiiii  layer  cil  unsti-ipeil  muscular  fibres, 
and  the  whole  is  in  turn  enveluped  in  the  corpus  spniif;i(isum. 

The  various  dei)ressions  and  openings  in  tlie  mucdus  membiaiie  .■ue  impnrtant 
factoi-s  in  exjilaining  the  course  of  the  disease. 

Tliri  lughout  the  anterior  urethra  are  found  depressions  or  cryj  )ts  which  ap|  )ear 
to  lie  simple  inversions  of  the  mucous  membrane.  The  largest  of  these,  the 
lacuna  magna,  is  situated  upon  the  roof  at  the  posterior  extremity  of  the  fossa 
navieuiaris.  Others  are  scattered  along  the  canal,  chiefly  on  the  roof,  but 
occasionall)'  along  the  floor. 

Of  the  glands  of  the  urethra,  the  most  important  are  those  of  Littre.  They 
are  comi)ound  racemose  glands  which  jjenetrate  the  mucous  membrane,  pass 
through  the  nuiscular  layer,  and  the  deeper  portions  of  some  of  them  lie  in  the 
substance  of  the  corpus  spcmgiosum,  a  fact  which  is  imjiortant  in  the  etiology 
of  chronic  urethral  inflammations  and  particularly  in  tlie  causation  of  organic 
st  ricture.  Tlie  ducts  of  these  glands  are  rather  narrow  and  jjoint  forward  except 
in  the  bulbous  jiortion.  where  they  enter  the  urethra  at  right  angles  to  its  axis. 
They  aiv  found  in  greatest  numbers  along  the  roof  of  the  canal  and  their  number 
increases  in  the  deeper  portions  of  the  aiiterioi-  urethra.  Their  secretion  is  a 
viscid,  alkaline  sulistance,  whose  function  is  apparently  to  lubricate  the  canal. 
Besides  the  glands  of  Littre,  the  mucous  membrane  is  studded  with  mucous 
crypts  or  glands  rjuite  similar  to  those  occurring  in  other  mucous  meiiiliranes 
and  exercising  a  similar  function. 

It  will  thus  be  seen  that  what  with  lacuna",  cryjjts,  and  glands  of  one  kind  or 
another,  the  canal  is  well  suppilied  with  caves  and  hiding-places  which  can  conceal 
the  gonococcus  and  which  may  readily  entra|)  the  unwary  practitioner  who 
believes  that  active  treatment  api)lied  to  tlie  surface  must  promptly  reach  the 
offending  organism.  ( )ur  knowledge  of  the  (>arly  pathology  of  urethral  infections 
is  largely  derived  from  the  work  of  Finger,  Gohn,  and  Schlagenhaufer,  who  W"ere 
fortunat(>ly  in  a  position  to  watch  the  progress  of  infection  in  various  early  stagc-s. 
At  the  end  of  thirty-eight  hours  evidences  of  activity  were  readily  to  b(>  found: 
the  lacmui'  were  iilled  with  gfjnococci;  the  leucocytes  had  begun  to  gather  at 
the  scene  of  action:  and  cocci  were  found  already  inside  the  cells.  At  the  end 
of  three  days  inflammatory  reaction  was  well  marked;  the  cocci  had  penetrated 
between  the  cells  and  had  taken  a  sharp  hold  upon  the  epithelium.  The  cylin- 
drical epithelium  of  the  anterior  urethra  was  generally  invaded,  the  jirocess 
being  most  active  about  the  cryjits  and  glands,  which  were  fairly  stuffed  with 
cocci.  The  jmvement  or  sriuamous  epithelium  appeared  to  have  resisted  in- 
vasion,  but  the  subei>ithelial  connective  tissue  showed  evidences  of  cellular 
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iiidltnitinii,  and  in  llic  iicijililKiilKiod  of  the  glands  th;-  focfi  had  in  sonic  places 
Iicnctnitcd  into  this  layer,  liy  the  magnificent  work  of  these  investigatoi-s  it 
was  made  clear  that  the  most  active  and  most  dangerous  part  of  the  inflam- 
mation takes  place  in  and  about  the  cry])ts  and  glands,  and  that  the  s(|uamous 
epithelium  is  markedly  more  resistant  than  the  columnar. 

Acute  Anterior  (lonorrhaul  Urethritis. 

Signs  .\nd  Symptoms. — It  is  usual  to  describe  a  prodromal  stage,  during  which 
the  fii-st  signs  of  irritation  in  the  urethra  appear.  Thi.s  is,  however,  nothing  more 
tiian  the  beginning  of  a  catarrhal  process  which  goes  on  quite  steadily  in  its  de- 
\clopment,  and  no  sharp  separation  can  be  made  into  a  prodromal  stage  and  a 
stage  of  efflorescence,  as  has  occasionally  been  done.  The  cai  liest  symjjtoms,  which 
make  their  appearance  three  or  more  days  after  infection,  are:  slight  itching  or 
tickling  in  the  urethra,  jsai'ticularly  in  the  region  of  the  fossa  navicularis;  a  very 
slight  smarting  on  urinating  and  a  little  sticky  or  gummy  di.scharge,  which  is 
more  or  less  noticeal)le  according  to  the  time  which  elajjses  between  urinations. 
Once  these  symptoms  have  apiieared  there  is  no  halt  in  the  forward  march  of  the 
disease.  During  the  succeeding  days  the  discharge  increa.ses,  becomes  muco- 
purulent and  luirulcnt.  the  itching  changes  to  a  distinct  burning,  and  e\'idences 
of  infiamniation  appear  at  the  meatus  and  along  the  urethra.  At  firet,  this 
amounts  only  to  a  pouting  oi-  cvcrsion  of  the  meatus  itself,  which  goes  on  to  a 
more  or  less  marked  swelling  of  the  whole  glans,  and  is  generally  accompanied 
by  some  oedema  of  the  prepuce.  The  pendulous  portion  of  the  urethra  may  bo 
felt  as  a  thickened,  somewhat  tender  cord  along  the  inferior  surface,  and,  as  time 
goes  on,  this  thickening  and  tenderness  become  very  noticeable  and  a  slightly- 
nodular  condition  may  develop  as  the  result  of  infiltration  around  the  mucous 
follicles  and  glands  of  Littre.  In  well-developed  cases  the  lynijihatics,  par- 
ticularly along  the  dorsum,  may  be  felt  as  hard,  tender  cords,  aiul  their  posi- 
tion is  not  infrei(uently  marked  by  red  streaks  on  the  skin.  Fre(|uently  the 
inguinal  lymph  nodes  show  involvement  at  this  time — that  is  to  .say,  toward 
the  end  of  the  first,  and  diu-ing  the  second,  week  they  become  enlarged,  hot, 
and  tender.  But  the  process  is  a  benign  one,  which  subsides  rapiilly  and 
does  not  go  on  to  pus-formation,  thus  ilistinguishing  this  type  of  lymphatic 
infection  from  the  slow  iy  developing,  hard,  indolent  lymph  nodes  of  the  primary 
lesion  of  syphilis,  on  the  one  hand,  and  the  more  active  and  very  commonly 
suppurating  nodes  of  a  chancroidal  infection,  on  the  other. 

If  the  disease  is  allowed  to  jiroceed  unchecked,  the  discharge  rapidly  in- 
creases in  anioinit  until  the  ]uis  fairly  runs  from  the  urethra.  Its  character 
changes  from  the  muco-purulent  secretion  of  the  fiivt  few  days  to  a  yellowish  or 
greenish  i)us,  which  in  the  s(>verer  cases  may  be  streaked  with  blood.  At  this 
time  the  discomfort  accompanying  the  jia.ssage  of  urine  has  become  real  pain; 
the  swelling  of  the  nuicous  m(>mbrane  to  some  extent  narrows  the  canal:  and 
this,  coupled  with  the  pain,  makes  the  stream  of  urine  small  anil  occasionally 
hesitating. 

While  the  dis(>ase  in  its  tyjiical  form  is  now  confined  to  the  anterior  urethra. 

VOL.  VI. — Jl) 
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tho  coiifici^tion  ami  increased  blood-sujiply  wliicli  aeeoinpaiiy  it  have  a  very 
noticeable  effect  uijon  the  deeper  ])ortiors  of  the  canal.  Thus,  when  the  disease 
is  fully  developed  the  tendency  to  frequent  erections  is  very  marked,  particularly 
at  night,  when  it  may  be  so  troublesome  as  to  deprive  the  patient  of  sleep.  It  is. 
moreover,  a  condition  distinctly  unfavorable  to  the  smooth  progress  of  the 
disease,  as  the  distention  of  the  cavernous  tissue  stretches  the  urethra,  already 
stiffened  by  infiltration,  not  infrequently  produces  small  cracks  or  fissures 
through  which  increased  infection  may  take  place,  and  renders  the  deeper  ti.s.sues, 
particularly  the  elastic  structures  of  the  corpus  spongiosum,  more  accessible 
to  the  penetrating  organism.  It  is  the  combination  of  these  two  elements — 
namely,  the  uncontrollable  tendency  to  erection  and  the  infiltration  and  stiffening 
of  the  corpus  spongiosum — which  results  in  that  not  very  common  symptom 
which  is  designated  as  "true  chordec."  This  term  has  been  so  much  abused 
that  it  is  frecjuently  regarded  as  synonymous  with  painful  erection:  hut.  while 
it  bears  some  relation  to  the  latter  symptom,  it  is  by  no  means  so  frequent.  In 
chordee  the  organ  is  sharply  bent  forward,  owing  to  the  loss  of  elasticity  and 
distensibility  of  the  damaged  corpus  spongiosum,  which,  being  unable  to  follow 
the  distention  of  the  corpora  cavernosa,  forms  the  string  to  the  bow  of  which 
the  corpora  cavernosa  arc  the  shaft.  During  the  earlier  part  of  the  disease, 
particularly  during  the  stage  of  active  development,  moderate  constitutional 
.symptoms  are  not  uncommon.  Thus,  mild  degrees  of  fever,  in  which  the  tem- 
perature occasionally  rises  above  100°  F.,  general  malaise,  lassitude  and  loss  of 
appetite,  are  not  infrequently  observed.  The  course  of  the  disease,  if  uninfluenced 
by  treatment,  may  be  roughly  outlined,  but  it  is  so  complicated  by  the  frequent 
implication  of  other  portions  of  the  genito-urinary  apparatus  that  such  typical 
cases  are  rarely  seen.  The  severity  of  the  attack  will  continue  to  increase  more 
or  less  steadily  for  about  two  weeks,  when  it  may  have  reached  its  acme,  and 
may  remain  quite  stationary  during  the  third  and  part  of  the  fourth  week.  The 
stage  of  decline  will  then  begin,  dining  which  there  is  a  steady  retrogression  of 
all  the  symptoms:  inflammation,  particularly  in  the  surrounding  structures, 
will  diminish;  pain  on  urination  will  disappear;  the  discharge  will  dimini.sh  in 
amount  and  become  more  mucoid.  By  the  end  of  the  fifth  or  beginning  of  the 
sixth  week,  it  may  amount  only  to  a  symptomless  muco-purulent  discharge  from 
the  untlua.  If  all  goes  well  this  will  continue  to  diminish,  become  purely 
mucoid,  return  to  the  slight  tendency  to  gluing  of  the  meatus  seen  during  the 
firet  few  days,  and  finally  disappear  entirely.  In  favorable  cases  the  disease 
may  run  its  whole  course  in  six  weeks  and  it  is  likely  that  an  attack  of  moderate 
severity,  in  a  previously  healthy  urethra,  will  generally  run  its  course,  if  free 
from  complications,  in  two  months.  Considered  in  this  way,  the  disease  may 
be  regarded  as  a  self-limited  one,  but  the  occurrence  of  some  complication,  such 
as  an  extension  to  the  jjosterior  urethra,  is  so  common  as  to  make  so  favorable 
a  coui-se  as  that  just  described,  not  at  all  to  be  expected. 

Appear.\nces  of  the  Urine. — As  the  appearance  of  the  urine  is  in  many 
ways  our  best  guide  to  the  condition  of  the  m-ethra,  its  various  characteristics 
should  l)e  well  understood.     During  the  stage  of  development  the  urine  will  show 
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(inly  a  few  shreds,  which  at  this  timo  may  bo  indistinguishable  from  those  seen 
ill  a  chronic  urethritis.  With  the  development  of  the  disease,  however,  this 
promptly  chanjres  to  a  turbid  condition  of  the  first  portion  of  the  urine.  If  at 
this  time  the  urine  is  jjas.sed  into  two  j^iasses,  that  in  the  fii-st  will  be  more  or  less 
trubid.accordinfi  to  the  development  of  the  disease,  while  that  in  the  second  will 
l)c  clear.  If  the  discharge  is  very  profu.sc  and  the  urine  is  di\'ide(l  into  small 
portions  becau.se  the  patient  has  recently  emptied  his  bladder,  there  may  be 
some  turbidity  of  the  second  portion — a  possible  source  of  confusion.  For  this 
reason,  when  the  discharge  is  profuse  it  is  wise  to  insist  that  a  fairly  large  amount 
be  pa.ssed  into  the  first  glass — generally,  that  the  glass  be  filled.  This  will 
render  it  po.ssible  to  make  an  early  diagno.sis  of  po.stcrior  urethritis,  .should  any 
clouding  of  the  second  portion,  other  than  that  due  to  phosphates,  occur. 

Acute  Posterior  Gonorrkaal  Urethritis. 

The  very  intimate  relations  existing  between  a  posterior  urethritis  and  an 
anterior  urethritis,  make  it  logical  to  consider  it  here.  In  fact,  it  is  hardly 
pcssible  to  discuss  the  future  of  an  anterior  inflammation  unless  the  presence  or 
absence  of  a  posterior  urethritis  be  known,  as  it  is  so  common,  and  also  influences 
the  outlook  so  profoundly,  as  almost  to  constitute  the  .sole  ground  upon  which  a 
prognosis  can  be  made.  Involvement  of  the  posterior  urethra  is  important  not 
only  in  itself,  but  as  constituting  the  first  step  in  a  long  series  of  other  complica- 
tions which  further  cloud  the  outlook.  Thus,  prostatitis,  acute  or  chronic, 
seminal  vesiculitis,  and  epididymitis,  follow  only  upon  the  occurrence  of  in- 
flammation of  the  posterior  urethra,  though  it  is  true  that  in  many  cases  the 
presence  of  posterior  involvement  may  not  have  been  known  until  these  troubles 
manifested  themselves.  It  remains,  nevertheless,  a  fact  that  these  complications 
nuist  be  jjreceded  by  inflammation  of  the  posterior  urethra.  The  freejuency  with 
which  ])osterior  involvement  follows  anterior  inflammation  has  been  variously 
estimated  at  from  fifty-five  per  cent  to  over  ninety  per  cent,  and  the  discrepancy 
is  apparently  due  in  part  to  the  difference  between  the  methods  of  tliagnosis 
practised  by  various  observer,  and  in  part,  doubtless,  to  the  cla.ss  of  patients 
with  which  they  had  to  deal.  Thus,  Finger  observed  that  posterior  urethritis 
occurred  in  sixty-three  per  cent  of  his  private  patients  and  in  eighty-two  per  cent 
of  those  seen  in  his  hospital  clinic.  The  general  tendency  of  modern  opinion 
seems  to  be  in  the  direction  of  regarding  its  frequency  as  greater  than  had  lx>en 
previously  supposed,  and,  taking  all  classes  of  cases  together  and  considering  all 
grades  of  severity  of  the  disease,  we  may  fairly  expect  to  see  it  in  seventy-nve 
per  cent  of  the  cases.     Its  occurrence  is  influenced  by  the  following  factors: — 

1.  The  severity  of  the  anterior  infection,  in  so  far  as  the  same  factors  which 
tend  to  make  the  infection  severe  also  increa.se  the  j^robability  of  its  extension 
backward. 

2.  The  social  status  and  surroundings  of  the  i)atient  are  im])ortant.  as.  among 
the  jioorer  and  more  ignorant  classes,  neglect  of  precautions  in  treatment  and 
inability  to  alter  the  character  of  their  work  increase  the  jiroliability  of  further 
trouble. 
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',].  Prrluips  tlic  iiKist  important  factor  is  tlic  |)r('\-ioiis  existence  of  indaniina- 
tioii  of  the  i)osteiioi-  luetlira.  In  these  cases  future  infections  are  nearly  certain 
to  involve  promptly  the  deeper  portions  of  the  canal,  and  indeed  this  posterior 
involvement  may  l)e  th(>  first  evidence  of  a  fresh  infection. 

4.  Treatment  is  also  a  weij^hty  factor.  The  normally  closed  condition  of  the 
membranous  urethra  offers  a  harrier  of  some  importance,  which,  under  normal 
circumstances,  inliiliits  ])osterior  involvement.  If  this  natural  harrier  be 
interfered  witli  hy  treatment,  wlietlier  with  iiistrunieiits  or  with  injections, 
extension  is  muik'  more  easy.  (Ireat  stress  is  laid  Ijy  Fiufjer  upon  the  use  of 
ill-fitting  suspensories,  which  cause  untiue  pressure  either  at  the  peno-scrotal 
angle  or  in  the  region  of  the  bulb,  thereby  preventing  the  natural  discharge  of 
|)us  fniiii  the  anterior  urellira  and  ra\'onng  its  discharge  backward  through  the 
cut-off  muscle.  It  may  be  that  the  construction  of  suspensories  is  less  faulty  in 
this  country,  or  that  they  are  less  frequently  worn,  but  this  has  not  seemed  to 
me  to  be  a  very  important  factor  in  the  production  of  posterior  complications. 

Clixic.\l  P.\th()Logv. — It  is  but  reasonable  to  suppose  that  in  most  anterior 
infections  involving  the  bullions  jiortion  of  the  canal,  some  infection  of  the 
membranous  portion  takes  place;  and  that  this  does  not  go  on  to  real  involve- 
ment of  the  whole  deep  urethra  is  probabh'  due  to  the  fact  that  it  is  violently 
flushed  by  the  stream  of  urine.  Th(>  prostatic  urethra,  on  the  other  hand,  by 
reason  of  its  inniierous  glands  and  crypts,  offers  a  most  favorable  soil  for  infection 
and  fen-  the  permanent  abode  of  the  infective  organism,  and  we  find,  as  would  be 
expected,  that  it  is  here  that  the  gonococcus  readily  finds  lodgment,  and  from 
here  that  it  is  dislodged  with  the  greair'st  difficulty.  It  is  customary  to  speak  of 
a  posterior  m-ethrilns  as  if  it  wei'e  pathologically  different  from  a  prostatitis, 
and  clinically  this  appears  to  be  the  case,  but  in  reality  no  proper  distinction  can 
bi-  drawn  between  a  posterior  urethritis  and  a  prostatitis,  the  former  differing 
from  the  latter  only  in  degree.  Clinically,  the  distinction  is  a  convenient  one 
as  a  basis  for  treatment,  but  it  is  well  to  bear  in  mind  the  fact  that  it  has  no  solid 
pathological  foundation.  In  passing,  it  may  be  noted  that  the  relative  immunity 
of  the  nuicous  membrane  of  the  bladder  in  the  vicinity  of  the  internal  orifice  of 
the  urethra,  is  i)robal)ly  due  to  the  same  conditions  which  iuHiience  the  mem- 
branous portion. 

Symptoms. — Tho.se  who  expect  the  occurrence  of  posterior  inflammation  to 
be  heralded  by  severe,  or  e\'en  always  noticeable  symptoms,  are  doomed  to 
disappointm(>nt.  In  a  very  considerable  proportion  of  the  cases  it  takes  place 
without  symptoms,  and  is  to  be  detected  only  by  careful  examination  of  the 
urine  or  by  the  irrigation  test  later  to  be  described.  It  is  difficult  to  say  upon 
what  this  innnunity  to  sym]jtoms  depends,  but  it  is  probably  at  least  influenced 
by  the  rapidity  with  which  the  extension  takes  place,  the  activity  of  the  local 
process,  and  the  depth  to  which  the  tissues  are  involved.  In  many,  perhaps  even 
in  most  of  the  cases  in  which  the  inflammation  occurs  as  a  complication  of  an 
acute  anterior  process,  the-first  symptoms  noted  arc  slight  frecjuency  or  urgency 
of  urination;  and  cases  are  frequently  seen  in  which,  although  the  patient  may 
empty  the  blaikler  at  normal  intervals,  when  the  desire  to  urinate  once  appears, 
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ho  has  little  ability  to  control  it  and  it  becomes  really  imperative.  As  the 
syinijtoms  increase  in  severity  there  is  pain,  particularly  as  the  last  drops  of  urine 
leave  the  l>la(lder  and  the  prostate  contracts  to  expel  them.  With  this  comes 
a  feeling  of  fulness  and  weif^ht  in  the  perineum,  with  shootinj?  pains  about  the 
neck  of  the  bladder.  At  times  there  may  be  marked  irritability  of  the  sexual 
ajiparatus,  and  the  frequent  occurrence  of  seminal  emissions,  particular]}'  during 
the  third  or  fourth  week  of  an  anterior  infection,  points  with  considerable  cer- 
tainty to  deep  involvement  in  the  region  of  the  caput  gallinaginis.  In  the  more 
severely  acute  cases  the  s3'mptoms  may  be  ushered  in  with  a  chill,  an  inten.se 
desire  to  urinate,  great  frecjuency  of  urination,  burning  pain  which  is  not  relieved 
when  the  bladder  is  empty,  and  marked  constitutional  .symptoms.  These  severe 
symptoms  are  due  to  involvement  of  the  deeper  portions  of  the  i)ro.state. 

With  the  onset  of  posterior  urethritis  the  amount  of  discharge  from  the 
anterior  urethra  at  once  diminishes,  and  if  the  onset  of  symptoms  is  slow  this 
may  lead  the  unwary  to  the  vain  hope  that  a  rapid  improvement  is  taking  place. 
Nothing  is  more  illusory,  as  it  may  be  confidently  expected  that,  with  the  sub- 
sidence of  the  inflammation  in  the  dce])er  i)ortions,  the  discharge  from  the 
anterior  urethra  will  again  appear. 

Di.\Gxosis. — We  shall  consider  here  only  the  diagnosis  of  acute  urethral 
infections,  reser\'ing  until  a  later  time  the  more  difficult  discu.s.sion  of  the  question 
involved  in  chronic  processes. 

Given  an  acute  inflammation  of  the  urethra,  there  are  two  chief  questions 
which  must  be  answered : — 

1st.  Is  the  infection  due  to  the  gonococcus? 

2d.  How  much  of  the  mucous  membrane  of  the  uicthrii  has  it  involved — 
that  is  to  say,  is  there  jiosterior  infection? 

If  the  case  presented  is  one  of  acute  florid  urethritis,  wi'  have  three  i)ossibilities 
to  consider: — 

(1)  An  acute  fresh  infection  with  the  gonococcus:  (2)  An  acute  recurrence 
or  recrudescence  of  a  previous  infection,  sometimes  spoken  of  in  medical  slang 
as  a  ■'  flare-up  " :  (3)  iSome  other  infection  or  an  acute  chemical  irritation. 

Acute  gonorrhieal  urethritis  diffei"s  from  all  other  infections  in  that  it  comes 
on  only  after  a  well-defined  period  of  inculcation,  that  it  is  accompanied  In* 
evidences  of  inflammation — certainh'  recognizable  in  the  region  of  the  meatus 
and  generally  involving  other  adjacent  ti.s.sues, — and  that  the  discharge  in- 
evital)ly  contains  gonococci.  An  acute  "flare-up"  may  .show  the  gonococcus, 
but  will  lack  the  period  of  incubation  and  will  fre(|uently  exist  without,  or  with 
but  very  slight,  evidence  of  inflammation  outside  of  the  m'ethra.  The  doulitful 
cases  are  those  in  which  exposure  to  possil)le  sources  of  infection  has  been  so 
constant  as  to  make  it  impossible  to  decide  whether  a  period  of  incubation  ha.s  or 
has  not  existed.  Uniler  these  circumstances  we  get  considerable  aid  in  diagnosis 
fromthe  couiveof  the  ilisea.se.  Acute  fresh  infections  come  on  slowlyand  progn^ss 
steadily  to  their  acme,  which  is  reached  only  after  a  considerable  time.  They 
then  sultsitle.  also  slowly,  but  much  more  surely  than  recurrent  processes. 
Acute  recvu'rences.  on  tiie  other  hand,  reach  their  acme  quickly  and  as  a  rule 
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sul).sitk'  in'omjitly,  but  show  a  well-marked  tendency  to  become  chronic.  In 
some  cases,  particularly  those  with  "a  urethral  past,"  the  history  may  be  so 
unreliable,  the  course  of  the  disease  so  little  typical  either  of  an  acute  infection 
or  of  a  recurrence,  and  the  whole  picture  so  confused,  that  a  positive  diagnosis 
between  the  two  conditions  is  impossible. 

The  distinction  between  these  two  processes  and  an  acute  infection  with 
some  other  organism,  or  some  very  acute  irritation,  is  as  a  rule  easy.  A\'ei-e  it 
not  for  the  testimony  of  observci-s  of  such  well-known  merit  as  Finger  and  Keyes, 
we  might  almost  be  at  liberty  to  doubt  the  existence  of  infections  sufficiently 
acute  to  simulate  seriously  an  acute  gonorrhceal  urethritis.  Certainly  such  cases 
are  of  great  rarity  and  we  shall  but  rarely  be  called  upon  to  deal  with  them. 
They  are  said  to  come  from  infection  by  a  menstrual  or  leucorrhceal  discharge ; 
but  I  frankly  confess  that  1  ilnubt  the  possibility  of  these  conditions  producing 
an  acute  infection  in  a  healthy  urethra,  and  I  incline  to  the  view  that  they  can 
have  such  an  effect  only  upon  a  urethra  previously,  and  probably  permanently, 
damaged  by  infection,  ^^'hen  they  occur  they  may  always  be  distinguished 
from  an  acute  fresh  infci'tion  b\'  tiie  lack  of  a  period  of  incubation  and  by  the 
absence  of  the  gonococcus,  and  from  an  acute  recrudesence  by  the  latter  sign. 
They  occur  promptly  after  contact  with  the  exciting  irritant,  quickly  reach  their 
acme,  and  ra])idly  suliside,  frequently  without  treatment. 

In  cases  in  which  there  is  but  little  discharge  the  diagnosis  may  be  nuicli  more 
troublesome,  but  we  have  to  consider  here  only  those  cases  which  represent  the 
beginning  of  an  acute  fresh  infection,  one  which  presents  itself  before  it  has 
gained  a  strong  foothold  upon  the  urethra.  In  these  cases  the  number  of  gono- 
cocci  will  probably  be  large  in  proportion  to  the  amount  of  discharge,  and  their 
detection  correspondingly  easy.  Furthermore,  within  the  next  day  oi-  two  a 
fresh  infection  will  have  clearly  declared  itself  and  the  diagnosis  can  then  be 
made  with  ease. 

In  identifying  the  gonococcus  in  doubtful  discharges  it  should  be  made  to 
pass  muster  l)y  various  tests,  of  which  the  following  are  the  important  ones: — 

Form  and  Arrangement  of  the  Gonococcus. — In  a  well-stained  specimen  th(> 
form  and  arrangement  of  the  organism  mthin  the  cells  is  quite  characteristic 
and  will  generally  distinguish  it  from  other  intracellular  organisms. 

Staining  Reactions. — In  doubtful  cases  both  the  methylene  lilue  and  the 
Gram  stain  should  be  used,  always  with  the  proviso  that  the  obser\'er  is  suffi- 
ciently familiar  with  them  to  make  his  opinion  of  value. 

Number  of  Organisms.— In  positive  cases  the  numlier  of  intracellular  jx'cul- 
iarly-grouped  organisms  is  generally  considerable,  and,  where  only  a  few  dipio- 
cocci  are  discovered  in  the  examination  of  several  slides,  the  case  nuist  be 
regarded  as  extremely  doubtful,  and  the  matter  is  then  best  referred  to  an  expert. 

Finally,  if  the  foregoing  tests  leave  us  in  serious  doubt,  cultures  should  l)e 
employed,  but  only  by  one  thoroughly  familiar  with  the  peculiaritirs  of  the 
gonococcus. 

How  much  of  the  mucous  membrane  of  the  urethra  has  the  inflanmiation 
involved?    This  question  is  of  the  firi^t  importance  in  planning  treatment,  and 
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ill  answering  the  question  in  which  the  patient  i.s  ahvays  most  interested — viz., 
as  to  the  probable  duration  of  the  process.  The  "  twfj-gla.ss  test "  is  here  of  much 
value.  The  jjatient  should  be  instructed  to  pa.ss  his  water  into  two  glasses,  the 
first  portion  being  sufficiont  to  fill  an  ordinarj'  urine  gla.ss.  If  both  urines  are 
cloudy  from  the  presence  of  pus,  there  is  posterior  inflaimnation.  It  is  proper 
here  to  caution  the  unwary  against  mistaking  a  urine  cloudy  with  phosphates 
fur  one  cloudy  with  pus.  The  distinction  will  readily  be  made  by  adding  a  few 
drops  of  a  strong  acid,  preferably  acetic  acid,  when  the  jihosphates  will  promptly 
disa]j])ear.  If  the  second  urine  be  clear,  the  process  is  likely  to  be  confined  to 
the  anterior  vnethra,  but  a  clear  urine  is  frcciuently  seen  in  cases  of  mild  posterior 
infection.  The  reason  for  this  will  readily  be  seen  if  we  consider  the  mechanism 
by  which  the  second  urine  becomes  turbid.  The  tonicity  of  the  cut-off  muscle 
is  sufficient  to  prevent  the  secretion  of  the  posterior  urethra  from  running  for- 
ward and  escaping  from  the  urethra.  Under  these  circumstances,  if  it  is  at  all 
large  in  amount,  it  inevitably  runs  backward,  mixes  with  the  bladder  urine,  and 
produces  a  cloudiness  of  the  whole  amount  proportionate  to  the  severitj'  of  the 
posterior  process.  If,  however,  the  amount  of  secretion  in  the  posterior  urethra 
is  small,  it  may  remain  upon  the  surfac(>  and  be  washed  out  with  the  stream  of 
urine  in  such  a  way  as  to  show  entirely  in  the  first  portion.  An  ingenious  method 
of  distinguishing  this  has  been  suggested  by  Finger.  It  is  based  upon  the  fact 
that  during  the  long  interval  which  normally  elapses  during  the  night,  when  the 
bladder  is  not  emptied,  the  secretion  of  the  [wsterior  urethra,  if  any  considerable 
amount  of  inflammation  exists,  will  be  sufficient  to  overflow  to  some  extent  into 
the  bladder.  Thus,  the  fii-st  urine  passed  in  the  morning  will  show  a  clouding 
of  the  second  portion,  while  that  passed  during  the  day  may  show  the  second 
urine  clear.    This  is  a  test  of  some  value. 

If  the  employment  of  the  foregoing  tests  still  leaves  us  in  doubt,  we  may 
make  use  of  the  so-called  irrigation  test.  This  consists  in  washing  out  the 
anterior  urethra  as  far  as  the  cut-off  muscle  with  some  indifferent  solution  before 
the  patient  ha^  jmssed  his  urine.  If  this  ha-s  been  efficiently  done,  any  pus  found 
in  the  mine  passed  after  irrigation  nuist  come  from  the  posterior  urethra.  The 
test  is  best  carried  out  by  introducing  a  small  soft-rubber  catheter  gently  as  far 
as  the  region  of  the  bulb  and  then  washing  cautiously  but  thoroughly  with  a 
good-sized  hand  syringe.  The  po.ssible  sources  of  fallacy  in  the  test  are: — 1st. 
It  is  difficult  to  wash  the  anterior  urethra  absolutely  clean  and  some  few  shreds 
may  remain  to  cloud  the  lu-ine.  2tl.  It  is  possible,  in  some  cases  where  the 
tonicity  of  the  cut-off  muscle  is  slight,  to  wash  some  of  the  .shreds  from  the 
anterior  urethra  back  into  the  blackler. 

This  test  is  made  more  accurate  by  the  use  of  some  solution  which  will  color 
the  shreds  in  the  anterior  urethra  even  if  it  does  not  completely  remove  them: 
and  for  this  purpose  a  mild  solution  of  potassium  ])ermanganate  or,  perhaps 
better,  zinc  permanganate,  may  be  used.  The  shreds  remaining  in  the  anterior 
urethra  will  then  be  colored  brown  and  may  be  distinguished  from  tiiose  coming 
from  behinil  the  cut-off  muscle. 

Whh  the  limitations  above  noticed,  the.se  tests  will  enal>le  us  in  the  great 
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majority  of  instances  to  decide  wlietlier  the  disease  has  or  has  not  involved  the 
jtosterior  urethra,  and  the  amount  of  i)us  will  jiive  us  a  fair  indication  of  the 
probable  severity  of  the  deep  inflammation. 

Prognosis. — The  prognosis  of  acute  urethritis  i.-^  entirely  good  so  far  as  life  is 
concerned,  though,  as  medical  curiosities,  cases  of  death  have  been  reported 
from  acute  general  infection  occurring  in  individuals  of  much  lowered  vitality. 
The  important  question  in  prognosis,  however,  is  as  to  the  probable  duration  of 
the  disease,  and  this  is  principally  influenced  by  three  factors: — I.  Nunihei-  of 
the  infection — that  is  to  say,  whether  or  not  it  is  a  first  attack ;  2.  The  occurrence 
of  complications;  3.  The  general  condition  of  the  patient.  The  number  of  the 
attack  is  a  very  important  factor  in  prognosis.  Thus,  first  attacks  go  on  to 
complete  recovery  in  the  majority  of  cases.  Second  attacks  recover  moi'e  slow  ly 
and  somewhat  less  surely.  Third  and  subsequent  attacks  show  a  very  marked 
tcndenc}^  to  become  chronic,  and  it  is  in  this  class  that  we  see  the  so-called 
incurable  cases. 

Theduration  of  any  particular  attack  is  dejjendent  largely  ujion  theoccurrence 
of  complications.  An  uncomi)licated  acute  anterior  urethritis  nearly  always 
recovers  after  the  lapse  of  a  reasonable  length  of  time,  and  the  prognosis,  there- 
fore, becomes,  for  practical  purposes,  the  prognosis  of  the  complications,  which 
will  be  considered  more  in  detail  later. 

The  general  condition  of  the  patient  is  here,  as  in  other  acute  infections,  a 
factor  always  to  be  reckoned  with.  Poorly  nourished,  cachectic  individuals,  or 
those  having  some  other  chronic  disease  such  as  tuberculosis,  recover  much  more 
slowly  than  their  more  healthy  brethren,  and  the  urethral  disease  shows  a 
distinctly  greater  tendencj'  to  become  chronic  In  attempting  to  state  the 
probable  duration  in  any  given  case,  conservatism  is  the  part  of  wisdom.  An 
acute  uncomplicated  first  infection  may  run  its  course  in  six  weeks  and  entl  in 
complete  recovery.  The  average  time,-  however,  is  not  much  less  than  two 
months,  and  the  occurrence  of  complications  may  double  or  triple  this 
period.  It  is,  therefore,  wise  frankly  to  state  to  the  patient  the  conditions 
governing  speedy  cure  and  not  t(j  lead  him  to  expect  recovery  in  less  than  two 
months. 

Treatment. — General  Measures. — Under  this  heading  will  be  considered  the 
questions  of  hygiene,  diet  and  general  medicinal  treatment,  as  opposed  to  the 
purely  local  treatment  of  the  diseased  mucous  membrane. 

.\nything  which  tends  to  improve  the  patient's  general  condition  will  have  a 
favorable  influence  upon  the  course  of  the  disease,  and  this  fact  should  be  duly 
impressed  upon  him.  I  am  in  the  habit  of  advising  my  patients  that  they  should 
treat  themselves  as  an  athlete  in  training,  and  that  they  should  order  their 
lives  to  conform  to  this  standard, — this,  of  course,  with  certain  reservations  in 
regard  to  diet  and  exerci.se:  but  the  simile  has  seemed  to  me  a  valuable  one.  and 
has  worked  well  in  practice. 

Exercise. — It  is  undoubtedly  true  that  confinement  to  bed  would  generally 
lead  to  the  most  va.\M  recovery,  but  this  is  not  practicable  and  cannot  be  insisted 
upon  except  in  the  i)resence  of  certain  complications.     It  is,  however,  proper  to 
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insist  tliat  all  violent  exercise  should  be  avoided.  This  particularly  applies  to 
riding',  either  on  a  horse  or  on  a  bicycle,  and  even  to  driving  over  rough  roads. 
Walking  in  inndcration  is  the  only  .'<afe  e.\ercise  for  these  patients.  The  PVench 
and  Oerman  .-schools  are  very  insistent  upon  the  use  of  some  form  of  suspeasory 
hanilage,  and  it  is  doubtless  of  some  value,  but  its  use  is  annoying  to  many 
patients,  and  I  am  by  no  means  clear  that  failure  to  insist  upon  the  practice  is 
followed  by  bad  results. 

Diet. — The  diet  should  be  simple,  with  ])]enty  of  liquids.  Intestinal  irritants 
should  be  avoided  and  the  digestion  shoukl  not  be  taxed.  Highly  spiced  and 
.■reasoned  food,  very  salt  or  acid  foods,  should  be  avoided.  It  has  long  been 
customary  to  insist  that  white  meat  and  fish  are  less  objectionable  than  red  meat, 
but  I  have  never  been  able  to  satisfy  myself  that  the  color  of  the  meat  is  of 
essential  importance. 

Drinks. — Alcohol  in  all  forms  is  objectionable  and  its  strict  avoidance  should 
be  strongly  urged.  The  German  school  has  found  this  practically  impossible, 
and  is  in  the  habit  of  allowing  light  red  wine.  In  this  country  it  is  generally 
possible  to  pei-suade  the  patient  to  avoid  alcohol  entirely,  and  this  coui'se  should 
therefore  be  insi.'Jted  upon.  Ginger  ale  is  nearly  as  objectionable.  EfTervescent 
mineral  waters  do  distinct  harm.  Many  surgeons  forbid  the  use  of  coffee,  but 
the  evidence  of  its  undesirable  effect  is  very  doubtful  and  it  may  be  allowed  in 
moderation.  Undoubtedly  the  be.st  l)everages  for  these  patients  are  milk  and 
water,  tea  and  coffee,  in  moderation. 

Smoking. — .Vlthough,  as  in  the  case  of  coffee,  many  surgeons  forbid  the  use 
of  tobacco,  the  point  does  not  .seem  to  Ix-  well  taken,  and,  as  we  have  already 
deprived  the  jjatient  of  many  things  which  are  imiiortant  to  his  comfort,  it  does 
not  .seem  wise  to  forbid  smoking  except  for  the  \ery  best  of  reasons. 

The  drugs  which  are  of  value  in  the  treatment  of  acute  urethral  inflamma- 
tions may  be  classified  untler  four  heads;  Anti.<eptics,  Alkalies,  .\nodynes,  and 
Balsamics. 

Antiseptics. — Contrary  to  what  might  be  reasonably  expecteil.  the  so-called 
urinary  anti.^^eptics  have  little  or  no  value  in  the  treatment  of  infianunation  of 
the  urethra.  Because  of  their  great  usefulness  in  infiammatory  processes  of 
the  bladder  and  upper  urinary  tract  they  ha\e  been  given  an  extendetl  trial  and 
arc  still  used  to  some  extent,  but  evidence  of  their  value  is  strikingly  lacking. 
The  ones  most  commonly  used  are:  the  formaldehyde  group,  of  which  urotropin 
is  the  standard:  salol;  methylene  blue:  and  boric  acid  or  the  liorates.  The 
formaldehydes  .seem  to  be  entirely  worthless.  Salol  is  valuable  in  combating  the 
intestinal  irritations  not  infrequently  associated  with  the  use  of  the  balsams, 
but  has  no  apparent  effect  upon  the  urethral  condition.  Methylene  l>lue.  at  one 
time  nuich  vaunted,  appeal's  to  have  its  sole  effect  upon  the  imagination  of  the 
])atient,  ami,  unkss  the  surgeon  has  confidence  in  the  results  of  suggestive 
therapeutics,  its  use  is  not  to  be  .advised.  Boric  acid  and  the  Inirates  are  at 
times  useful  in  correcting  undue  alkalinity  of  the  urine,  init  this  is  generally  due 
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to  iiiHamniation  in  tlic  liladilcr,  ami  tlic  effect  of  these  drills  is  therefore  upon 
the  ui)|)er  rather  than  the  lower  part  of  the  urinary  tract. 

.\lkalies. — Alkalies  have  a  distinct  i)lace  in  the  treatment  of  these  cases,  l)ut 
their  value  dei)ends  solely  upon  their  jiower  to  influence  the  reaction  of  the  urine, 
and  they  are  indicated  only  when  it  is  desirable  to  alter  this  condition.  Thus, 
to  give  alkalies  when  the  urin(>  is  alkaline  or  neutral  is  a  therapeutic  absurdity,  as 
their  value  consists  in  n^lieving  the  irritation  due  to  the  contact  of  an  acid  urine 
with  an  inflamed  mucous  membrane.  .\t  the  same  time  their  diuretic  value 
may  be  taken  advantage  of.  In  general,  their  value  maj^  be  said  to  lie  in  the 
treatment  of  those  cases  in  which  the  urine  is  moderately  or  strongly  acid, 
particularly  during  the  acute  stages.  After  the  irritation  has  subsided  they  are 
unnecessary  except  as  diuretics. 

The  following  alkaline  preparations  are  those  in  most  common  use: — Sweet 
spirits  of  nitre  antl  liquor  potassii.  Of  these  two  preparations  the  fii-st  is  most 
useful  for  its  anodyne  effect  and  is  therefore  particularly  valuable  during  the 
most  acute  stages.  It  is  a  less  active  alkali  than  othei-s  of  the  group  and  has 
less  marked  diuretic  action.  The  liquor  potassii,  potassium  citrate,  and  potas- 
sium acetate  are  commonly  classified  together  on  account  of  the  similarity  of 
their  action.  Of  these,  the  liquor  potassii  is  the  most  anodyne  and  therefore 
most  valuable  in  the  acute  stages.  The  citrate  is  the  most  active  alkali  and 
generally  the  most  agreeable,  and  is  particularly  valuable  for  the  coireclion  of 
hyperacidity.  The  acetate  is  a  most  active  diuretic,  though  a  valuable  alkali, 
and  may  be  relied  upon  to  produce  free  diuresis.  The  dose  of  these  three  drugs 
A'aries  from  five  to  fifteen  minims  of  the  .saturated  solution  and  should  be  given 
witii  jilenty  of  water,  about  three  times  a  day.  The  very  marked  hygroscopic 
properties  of  the  acetate  make  it  practically  impossible  to  prescribe  it  in  powders 
and  when  this  form  of  the  remed\'  is  desired  the  citrate  must  be  used. 

Anodynes. — These  are  required  for  the  control  of  the  pain  during  urination  in 
the  early  stages  and  particularly  for  the  diminution  of  the  tendency  to  painf\il 
erections.  Though  perhaps  not  strictly  coming  under  this  heading,  hot  water 
is  a  very  efficient  remedy.  Thus,  the  excruciating  pain  which  occasionally 
accompanies  the  passage  of  an  acid  urine  in  the  early  stages,  is  much  miti- 
gated if  the  urine  is  passed  into  a  ves.sel  containing  hot  water  in  which  the  penis 
is  immersed.  Hot  hip  baths  at  a  temperature  of  104°  to  110°  F.  are  of  value  in 
reducing  congestion  and  will  often  successfully  combat  the  tendency  to  chordee. 
They  should  not  be  of  longer  duration  than  about  fi\-e  minutes  and  may  be 
employed  every  few  houre  in  severe  cases. 

Potassium  bromide  is  a  favorite  drug  for  this  [jurpose  and  is  fivquently 
succes.sful,  but  to  be  effective  it  must  be  used  in  considerable  doses,  taken  during 
the  evening  and  early  part  of  the  night. 

The  tmclure  of  hyoscyamus  is  occasionally  valuable  and  is  frequently  given 
as  a  con.stituent  of  various  prescriptions  containing  the  balsams.  It  is,  however, 
an  uncertain  drug  and  its  action  is  not  to  be  counted  on. 

In  severe  cases,  particularly  where  there  are  frequency  of  micturition  and 
inflannnation  aljout  the  neck  of  the  bladtler,  opium  is  by  far  the  most  useful  drug. 
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It  alijiic  successfully  controls  spasm  about  the  neck  of  the  bladder  and  mitigates 
(he  fre(juency  of  urination,  which  is  per  se  harmful  l)y  constantly  stirring  up  the 
iiiHamed  tissues  and  also  (through  the  agency  of  the  accompanying  spasm)  by 
dri\ing  the  infectious  agent  into  the  deeper  parts.  It  is  always  permi.s,sible 
to  push  opium  until  it  produces  the  effect  of  mitigating  spa-sm.  It  may  be 
used  either  in  the  form  of  a  supi)Ository  containing  powdered  opium,  with  or 
without  belladonna,  or  in  tliat  of  morphine,  if  a  more  rapid  action  is  desired. 
The  use  of  opiates,  howe\-er.  should  always  be  accompanied  by  the  giving  of  a 
cathartic. 

Balsamics. — Abundant  clinical  evidence*  leaves  no  doubt  as  to  the  value  of 
balsams  in  the  treatment  of  lu'ethral  inflaimnations,  though  the  exact  manner 
of  their  action  is  doubtful.  E.\perimental  evidence  tends  to  .show  that  their 
actual  bactericidal  power  is  small,  though  it  is  a  matter  of  common  knowledge 
that  the  urine  of  patients  tak.ig  vsandal  oil  will  resist  decomposition  for  days. 
They  act  by  virtue  of  the  fact  that  they  are  excreted  in  the  urine  and  are  thus 
brought  in  contact  with  the  nuicous  membrane  of  the  urethra.  Their  value  is 
entirely  dependent  upon  their  being  well  borne,  and  this  in  some  measure  limits 
their  usefulness.  Thus,  a  patient  who  cannot  take  the  oil  of  sandalwood  without 
exiK'riencing  severe  pain  in  the  back,  orone  in  whom  the  use  of  copaiba  is  promptly 
followed  by  an  erythematous  eruption,  is  obviously  not  likely  to  be  benefited 
by  the  use  of  these  drugs  and  it  is  unwise  to  push  them  in  cases  in  which  they  are 
uncongenial  to  the  digestive  tract.  With  these  limitations,  they  are  valuable 
in  all  inflanunatory  conditions  in  this  region,  though  they  work  much  more 
promi)tly  in  some  cases  than  in  others. 

The  most  generally  u.seful  ])alsamics  are  the  following: — Sandalwood  oil, 
copaiba,  and  cubebs.  The  oil  made  from  the  yellow  sandalwood  is  generally  to 
be  preferred  to  that  made  from  the  red.  It  causes  i)ain  in  the  lumbar  region  in 
a  certain  number  of  cases,  and  in  othei-s  it  produces  nausea,  and  if  continued  will 
[produce  intestinal  irritation  of  some  severity.  It  is  generally  best  borne  when 
given  in  capsules,  in  doses  varying  from  five  to  fifteen  minims  three  times  a  day. 
The  oil  is  expensive  and  is  frequently  adulterated,  so  that  it  is  of  the  fii-st  im- 
portance to  be  sure  that  the  patient  gets  a  thoroughly  reliable  jtroduct.  It  may 
also  be  given  in  liciuid  f(jrm,  as  in  the  following  iirescription: 

If.     Pol.  citrat :  ij. 

0\.   sanitol Z  iv. 

Syr.  acaciiv 3  i. 

A(iun'  iiu'ntli.  pip ad  fl  ;  iij. 

■Si";.   .\  tcaspooiifiil  in  a  wineglassful  of  waU-r  after  meals. 

The  oleoresin  of  topailm  is,  next  to  sandal  oil,  the  most  valuable  of  the 
balsams.  It  is  less  expensive  and  therefore  more  suited  to  the  poorer  da.ss  of 
patients.  It  is  nauseating  and  has  a  marked  tentlency  to  produce  a  peculiar 
ra.sh.  spoken  of  as  "the  copaiba  rash"  or  "erythema."  This  is  of  the  urticarial 
type,  consisting  of  large,  slightly  elevated,  bluish  blotches  scatttM-ed  over  the 
trunk  and  extriMuities.  and  a.ssociated  with  marked  itching.  The  rash  generally 
follows  promptly  after  tlu'  administration  of  the  drug  and  will  tlisapiH'ar  e<|ually 
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proiu])tly  iiiHiii  its  witluliawal  and  tlu'  adiiiinistralidn  of  a  saliiii'  cathartic. 
This  unconifortablc  ix'cuharity  niaj-  consitlcrably  limit  the  value  of  the  tiru^. 
It  may  be  given  in  the  same  \\'ay  as  sandal  oil,  but  has  been  more  commonly 
used  in  various  mixtures,  probal)ly  on  account  of  its  relative  cheapness. 

Tlie  oleoresin  of  cubebs  is  a  balsam  having  an  action  similar  to  that  of  sandal 
oil  and  copaiba,  but  also  having  a  distinct  stinuilating  action  upon  the  mucous 
nienilirane.  It  is.  therefore,  more  valuable  in  the  later  stages,  when  a  stimulant 
is  required.  It  is  somewhat  le.ss  nauseating  than  the  foregoing,  but  occasionally 
]n-oduc(s  irritability  of  the  neck  of  the  bladder. 

Tunics.  -Tlie  administration  of  tonics  is  often  useful,  particularly  in  the  later 
stages,  and  for  patients  who  have  licen  pulled  down  by  the  disease.  In  fact, 
there  arc  some  cases  in  which  tonics,  a  full  diet,  and  a  vacation  are  more  valuable 
than  any  amount  of  local  treatment.  The  surgeon  should  watch  carefully  the 
general  condition  of  his  patient  and  have  recourse  to  tonic  treatment  whenever 
it  seems  likely  to  improve  matters. 

General  Remarks  in  Regard  to  the  Local  Treatment  of  Acute  Urethritis. — In 
spite  of  much  opposition  and  disagreement,  the  belief  in  the  value  of  local  treat- 
ment has  steadily  gained  ground  until  it  is  to-day  generally  accepted  as  the  most 
\aiual)lc  method  in  the  great  majority  of  cases.  While  it  has  perhaps  failed  to 
achieves  all  the  success  which  has  been  claimed  for  it,  there  can  be  no  doubt  that 
it  stops  the  discharge  and  makes  the  patient  more  comfortable,  not  only  in  this 
respect  but  also  by  preventing  many  of  the  inflammatory  symptoms  which  are 
otherwise  so  annoying.  In  many  cases  it  shortens  the  duration  of  the  disease; 
but  this  by  no  means  always  follows  and  is  not  the  chief  reason  for  advocating 
its  use.  It  has  been  objected  that  it  increases  the  danger  of  complications,  but 
this  is  probably  not  true  when  the  method  is  skilfully  used,  and  the  blame  for 
this  fact,  if  such  it  be,  must  rest  upon  the  lack  of  understanding  of  the  method 
rather  than  upon  the  method  itself.  It  is  far  more  certain  to  be  successful  when 
employed  by  the  surgeon  himself,  and  when  it  is  entrusted  to  the  patient  this 
step  must  be  taken  with  a  clear  appreciation  of  the  fact  that  it  will  give  less  good 
results  and  that,  if  the  patient  is  more  than  ordinarily  clumsy,  complications 
may  be  expected  to  follow.  Local  treatment  should  be  sharply  limited  to  those 
cases  in  which  it  is  possible  to  carry  it  out  in  all  its  necessary  details.  Its  value 
as  an  occasional  measure  is  extremely  doubtful  and  is  frequently  unsatisfactory 
when  employed  for  dispensary  patients  or  others  of  equally  shiftless  habits.  To 
be  successful  it  must  be  employed  regularly,  systematically,  and  skilfully.  It 
is  a  treatment  which  involves  considerable  expense  to  the  patient,  both  in  time 
and  in  money.  With  th(>se  limitations  it  is  the  most  valuable  method  of  treat- 
ment which  we  have  to-day. 

Abortive  Treatment  of  Acute  Anterior  Urethritis. — The  so-called  abortive 
treatment  is  based  ujjon  the  hope  that  the  bacteria  may  be  destroyed  at  one  fell 
swoop,  but,  when  we  consider  the  nature  of  the  infection  and  the  tendency  of 
the  organisms  promptly  to  seek  the  deeper  layers,  little  can  reasonably  be  ex- 
pected in  the  way  of  really  jugulating  the  disease. 

The  methods  most  commonly  employed  involve  the  use  of  antiseptics  so 
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strong  that  they  arc  expected  to  destroy  all  bacteria  upon  the  surface  and  al^o 
tlie  surface  epitheUuni,  thereby  reaching  some  of  the  organisms  in  the  dccfXT 
laycis.  For  this  purpose  strong  sohitions  of  sil\-er  nitrate  (from  one-half  to 
two  per  cent)  are  used.  Their  action  is  to  produce  a  violent  local  inflammation, 
by  which  it  is  possible  that  some  of  the  organisms  may  be  destroyed,  and  that 
the  icaction  of  the  tissues  may  be  sufficient  to  drive  the  remainder  to  the  surface, 
w  lure  they  can  be  more  readily  reached.  The  method  has  found  but  little  favor 
as  it  .substitutes  one  inflammation  for  another,  does  damage,  sometimes  per- 
manent, to  the  mucous  membrane,  and  generally  fails  to  abort  the  di.^ease.  In 
the  very  early  stages  of  the  disea,se  before  the  discharge  has  lost  its  mucoid 
character,  the  use  of  less  irritating  solutions,  such  as  protargol  (five  jjer  cent)  or 
argyrol  (twenty  per  cent),  injected  at  intervals  of  three  or  four  houi-s,  may 
succeed  in  so  shortening  the  coui"se  of  the  disease  that  the  term  "abortive  treat- 
ment "  may  be  justifiable,  but  this  is  in  fact  but  little  more  than  the  logical 
apjilication  of  local  treatment  to  a  slight  tlegree  of  inflammatif)n  in  an  early  stage. 
W'v  are  proba])ly  justified  in  assuming  that  real  abortion  of  the  di.-^ea.se  does  not 
occur,  and  that  at  best  the  disease  is  but  rapidly  controlled. 

The  more  rational  method  is  to  treat  the  mucous  membrane  with  s(jlutions 
of  a  strength  graduated  to  the  severity  of  the  inflannnation,  the  ol)ject  to  be 
attained  being  tiiat  of  destroying  or  inhibiting  the  activity  of  the  organisms 
within  reach  without  increasing  the  already  present  irritation.  The  onlj* 
methods  which  need  .serious  di.^cu.^sion  are  the  injection  mcthotl  and  the  irrigation 
method. 

Trmltnenl  of  Acute  Urethritis  by  Injections. — The  treatment  by  injections  is 
based  upon  the  hope  that  antiseptics,  in  a  strength  which  can  be  borne  b}'  the 
tissues,  will  destroy  the  organisms  on  the  surface  and,  by  frctiuent  repetition. 
will  aid  the  tissues  in  shaking  off  the  deeper  infection.  It  has  yet  to  be  shown 
that  any  solution  at  our  conunand  can  actually  reach  the  organisms  situated  in 
the  deeper  glandular  structures  or  in  the  periglandular  connective  tissue.  A 
lai'ge  number  of  organic  salts  of  sih'er  have  been  brought  forward  for  this  purpose, 
but  at  the  present  time  two  alone  have  stood  the  test — argyrol  and  jjrotargol. 
Of  these,  argyrol  is  remarkal)ly  unirritating  to  the  surface  and  may  be  used  in 
much  stronger  solution  than  any  of  the  other  salts.  It  appeal's  to  have  active 
antiseptic  properties,  and  this,  coupled  with  its  mildness,  is  its  chii'f  claim  to 
favor.  Protargol  is  probably  a  more  active  antisejitic.  but  it  is  deciiledly  irritat- 
ing antl  appeal's  to  be  chieHy  valuable  in  mild  inffammations  or  in  the  later  stages 
of  the  acuter  infections. 

Method  of  Using  Antiseptic  Injections. — To  be  effective,  any  antiseptic 
solution  should  be  injected  into  a  relatively  clean  urethra.  For  this  reason  the 
patient  should  always  be  rcfiuired  to  empty  his  bladder,  and  this  will  wash  the 
mucous  membrane  sufficiently  clean  of  pus  and  mucus.  If,  however,  the  patient 
is  unable  to  urinate,  the  anterior  urethra  should  be  irrigated  with  some  bland 
fluid — as,  for  example,  sterile  water,  salt  solution,  or  a  one-per-cent  boric-acid 
solution.  This  irrigation  is  performed  by  the  method  later  to  be  described. 
Many  surgeons  prefer  to  make  the  injection  with  the  i^atient  standing  or  leaning 
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agaiiisit  a  tabic,  but  it  has  sccnicil  tn  luc  that  the  patient  is  more  comfortable  in 
the  recumbent  posture  and  that  muscular  contractions  arc  thercljy  a\-oidcd. 
Either  method  is,  however,  efficient.  The  injection  should  be  made  with  a  small, 
blunt-pointed  syringe,  holding  not  more  than  four  drachms.  The  penis  is  put 
upon  the  stretch,  the  nozzle  of  the  syringe  snugly  apjilicd  to  the  meatus,  and  the 
fluid  slowly  inji-cted  until  the  urethra  is  reasonably  well  filled.  It  is  desirable 
to  avoid  overfilling  the  urethra,  as  it  is  likely  to  start  up  muscular  contractions 
which  will  force  the  solution  backwaid  past  the  cut-off  muscle  and  thus  tend  to 
e.xtend  the  infection.  In  some  cases  it  will  be  found  that  the  tonicity  of  that 
sphincter  is  very  slight  and  that  hardly  an  appreciable  amount  of  force  is  neces- 
sary to  overcome  its  resistance.  Under  these  circumstances  the  first  injection 
should  be  of  small  amount,  not  filling  the  urethra.  This  will  l)e  sufficient  to 
produce  some  spasm  of  the  cut-off,  and  the  next  injection  may  be  made  to  fill 
the  urethra.  As  the  value  of  antiseptics  lies  largely  in  thc^ir  being  in  contact 
with  the  nmcous  membrane  for  a  considerable  period  of  time,  the  argyrol  injection 
should  be  held  in  the  urethra  for  from  five  to  fifteen  minutes,  according  to  the 
severity  of  the  infection,  as  shown  by  the  burning  sensation  which  will  be  felt  if 
irritation  is  being  produced.  It  is  not  wise  to  allow  these  solutions  to  be  retained 
after  they  become  distinctly  uncomfortable.  The  solution  is  readily  kcjit  in  the 
urethra  by  closing  the  meatus  with  the  thumb  and  forefinger. 

As  a  corollary  to  what  has  already  been  said,  it  is  clearly  necessary  to  apply 
this  solution  to  the  vn-ethra  at  least  twice  in  the  twenty-four  hours,  and  the  best 
result  will  pmbal)!}-  be  obtained  in  severe  cases  by  administering  an  injection 
four  times  a  da};,  or  every  si.x  hours.  This  involves  entrusting  the  treatment,  in 
part,  to  the  patient  himself,  and  increa.ses  the  danger  of  retrojcction.  It  is 
probably  best  for  the  surgeon  to  give  the  first  few  treatments  himself,  so  that 
the  jKitient  may  thoroughly  familiarize  himself  with  the  method.  The  practice 
formerly  always  advised,  of  making  the  patient  protect  the  posterior  urethra 
by  sitting  upon  the  edge  of  a  hard  chair,  with  a  folded  towel  in  the  perineum,  is 
losing  favor.  It  is  likely  to  bruise  the  bulbous  urethra  and  to  prevent  the  fluid 
from  reaching  the  bulb,  where  it  is  needed,  and  it  by  no  means  always  accomplishes 
the  desired  object.  Vv'hile  the  patient  is  obliged  to  use  argyrol  injections 
he  should  be  provided  with  a  solution  of  corrosive  sublimate  (1  :  500),  which 
will  remove  like  magic  the  spots  caused  by  the  argyrol.  The  strength  of 
the  solution  and  the  number  of  the  injections  mu.st  vary  with  the  stage  and 
severity  of  the  disease.  The  strength  should  be  such  as  to  produce  but  very 
slight  burning,  and  the  number  of  injections  per  day  may  be  diminished  as  the 
discharge  declines.  Under  this  method  it  .should  be  possible  to  control  the  dis- 
charge largely  in  from  three  to  five  days,  after  which  time  two  injections  aday  will 
generally  be  sufficient.  If  protargol  is  to  be  used  it  may  be  given  in  the  same 
way,  but  the  strength  of  the  solution  must  be  very  much  diminished,  generally 
a  one-  to  two-per-cent  solution  being  as  much  as  the  patient  can  stand. 

Treatment  of  Acute  Urethritis  During  the  Stage  of  Decline. — As  the  inflamma- 
tion l)egins  to  subside,  the  discharge  will  become  muco-punilent  and  finally 
nuicoid  in  character.     Diu'ing  this  time  the  indications  for  treatment  change, 
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the  \iiluc  of  antiseptics  tiiiiiiiiishinjr,  and  the  iinpoituncc  of  astringents  increasing. 
Tlic  action  of  astringents  is  to  diminish  congestion  and  tiierefore  to  coniliat 
the  mucoid  elements  of  the  discharge,  but  the  use  of  antiseptics  is  required 
as  long  as  gonococci  are  to  be  found.  With  the  beginning  of  the  muco- 
[lurulent  stage, — which,  in  favorable  cases,  may  occiu'  imder  this  method  of 
treatment  during  the  second  week, — astringents  should  be  combined  with  anti- 
septics, and,  although  it  is  possible  to  obtain  this  effect  to  some  extent  by  the 
use  of  a  mi.xture,  it  seems  wiser  to  employ  the  astringent  and  antiseptic  injections 
in  alternation  rather  than  to  depend  upon  ''.shot-gun"  prescriptions.  The  most 
;::enerall)'  useful  of  the  ;istiingents  are  the  comiiinations  of  zinc  sulphate  and 
lead  acetate,  or  mikl  solutions  of  pota.ssiuni.  permanganate.  The  following 
prescriptions  arc  examples  of  useful  injections: — 

If  Zinc,  sulph {jr.  ij.-vi.      If  Zinc,    sulplio-  If  Zinc,  sulpli gr.  ij.-vi. 

Bismuth,     suhni-  carbolat...    f;r.  ss. -<;r.  i.  Liq.  plumbi  .sub- 

trat ;  i.  .\qua' fl  J   i.  acctat.  ilil.  .atl  fl  ;   iij. 

Aqua- HI   iij. 

Shake. 

.\t  the  beginning  of  the  muco-iiurulent  stage  the  two  kinds  of  injections  may 
be  used  in  the  proportion  of  one  astringent  to  two  antiseptics,  the  patient  thus 
employing  an  antiseptic  injection  in  the  morning,  an  asti"ingent  injection  at 
noon,  and  an  antiseptic  one  at  night.  If  all  goes  well,  the  injections  may  be 
reduced  to  two — an  antiseptic  in  the  morning  and  an  astringent  at  night.  When 
tlie  ]>urulrnt  discharge  has  largely  disappeared  and  has  given  place  to  one  of  a 
iiuicoid  cliaracter,  the  antiseptic  injections  may  be  diminished  and  the  astringent 
contimicd.  It  is  often  wise  to  combine  this  method  with  the  irrigation  method 
later  to  be  described,  particvdarly  in  the  later  stages.  The  indications  for  stop- 
ping the  treatment  will  t)e  discussed  farther  on.     (Sec  page  771.) 

Treatment  of  Acute  I'rethritis  by  Irrigation  (Janet's  Method). — This  method 
was  introduced  by  Janet  and  has  since  been  modified  l)y  many  different  surgeons 
both  in  this  country  and  abroad,  so  that,  as  regartls  the  technique  which  is  now 
generally  employed,  it  is  impo.ssible  to  give  credit  wliere  it  belongs.  The  treat- 
ment is  based  upon  the  use  of  large  quantities  of  dilute  antiseptic  solutions,  and 
its  value  consists  largely  in  the  mechanical  removal  of  secretion  from  the  surface 
of  the  urethral  raucous  membrane.  It  is  doubtful  whether,  in  the  strengths  in 
which  the  solutions  are  used,  th(>y  an>  of  any  real  antiseptic  value,  but  they  are 
undoubtedly  a.stringent,  produce  some  congestion,  ma.ssage  the  urethra  by  the 
constant  distention  and  contraction,  and  in  this  way  not  only  remove  the  surface 
secretion,  but  aid  in  the  elimination  of  bacteria  from  the  ducts  and  glands. 

Solutions  to  be  Used  for  Purposes  of  hrigation. — The  most  connnonly  used 
solution  is  one  of  potassium  permanganate,  the  strength  of  which  at  fii-st  should 
not  exceed  1  in  ."),000  or  0,000,  while  afterward,  as  the  infianunation  subsides, 
it  may  be  increased  up  to  1  in  2, .")()()  or  1  in  2,000.  Perhaps  the  next  most 
connnonly  used  solution  is  one  of  silver  nitrate,  of  a  strength  varying  from  1  in 
50,000  to  1  in  .").0()0.  The  latter  is  a  distinctly  irritating  solution,  and  it  is  better 
to  reserve  its  use  for  the  stage  of  decline,  or  at  lea.^t  until  the  verv  acute  con- 
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clitions  have  ^^ul)si(l(■(l.  The  newer  silver  iirepanttions  have  enjoyed  some 
popularity.  Bicrhoff  n-ports  excellent  results  from  irrigations  made  with  a 
solution  of  protargol  (jf  1  in  (iOO  and  1  in  200.  Argyrol,alljargin.and  many  of  the 
other  newer  products  have  been  used,  hut  it  may  be  doubted  whether,  wiieii 
diluted  to  this  extent,  they  possess  any  value  not  possessed  by  salt  solution. 
They  are  more  valuable  when  employed  by  the  method  of  injection.  When  the 
latter  method  is  combined  with  that  of  irrigation,  tlie  urethra  may  fii-st  be  cleansed 
with  an  irrigation  of  salt  solution,  boiled  water,  or  a  two-per-cent  solution  of 
boric  acid,  the  ol)ject  being  simply  to  remove  secretion  and  thus  to  allow  the 
antiseptic  to  gain  Ix'tter  access  to  the  affected  mucous  membrane. 


Fic.  .518.- Types  of  .\o2/,lcs  used  for  IrriRiition  of  tlic  I'retlira.  1.  The  straiglit  blunt  nozzle: 
2.  The  bulb-pointed  nozzle;  3.  A  type  of  "two-way"  nozzle  by  which  the  fluid  escapes  from  the 
urethra  without  removing  the  nozzle  from  the  meatus;  4.  The  Kiefer  "two-way"  nozzle  made  of  gla.ss. 

Miilidd  (if  Adiitinixkrimi  Irr'Kjation. — The  essentials  of  the  ajiparatus  are 
as  follows: — a  glass  receptacle  holding  at  least  two  quarts,  with  a  rubber  tube 
attached  at  its  lowest  point,  through  which  the  solution  may  run;  an  arrangement 
by  which  this  irrigator  can  bo  adjusted  at  different  heights;  and  a  nozzle  to  ttt 
the  meatus.  A  great  variety  of  nozzles  have  been  provided,  each  of  which  has 
some  advantages.  It  is  essential  to  select  one  which  will  fill  the  meatus,  which 
will  not  extend  into  the  urethra,  thereby  causing  irritation  in  the  fossa,  and  whicii 
can  be  readily  cleaned  and  sterilized.  The  accompanying  illu.strations  show 
better  than  any  description  would,  the  various  types  in  use.     (Fig.  518.) 

Irrigations  may  be  given  in  tlie  erect,  the  sitting,  the  semi- recumbent,  or  the 
recumbent  position.  Except  for  the  saving  of  time  and  trouble,  particulari}-  in 
the  management  of  a  large  cUnic,  I  can  see  no  advantage  in  the  erect  and  the 
semi-recumbent  positions.  They  arc  less  comfortable  to  the  patient,  and,  as  the 
procedure  not  infrequently  causes  some  distress,  they  unnecessarily  increase  the 


GONORRHCEAL  URETHRITIS. 


7S7 


discomfort.  'Where  possible,  I  have  always  employed  the  recumbent  position, 
usinfr  either  some  form  of  self-draining  table,  or  placing  the  patient's  buttocks 
upon  some  form  of  douche  pan. 

The  technique  is  a  matter  of  some  importance,  and,  if  neglected,  it  is  easily 
possible  to  cany  infection  into  [ireviously  healthy  portions  of  the  urethra,  even 
to  the  extent  of  infecting  the  prostate  and  bladder.  The  glans  and  region  of 
the  meatus  should  be  carefully  cleansed  with  the  stream  flowing  from  an  irrigator 
placed  at  a  level  of  three  or  four  feet  above  the  patient.  Then,  with  the  nozzle 
held  close  to  the  meatus,  but  not  in  contact  with  it,  the  surgeon  should  proceed 
to  wash  out  the  region  of  the  fo.ssa  navicularis  and  the  first  inch  or  two  of  the 
pendulous  portion.  The  nozzle  is  gradually  ap])roached  to  the  meatus  and  the 
urethra  is  irrigated  to  a  greater  extent  until  the  whole  urethra  in  front  of  the 


Fig.  .519. — Mefliod  of  Irrigating  the  Anterior  Urethra  witl\  a  Nozzle.     Xote  the  grasp  of  the  jwnis  with 
the  whole  hand,  the   fingers  coming  on  the  urethral  side.     The  hold  on  the  nozzle  is  very  light. 


cut-oft'  has  liecn  thorougliiy  clcansiMJ.  iFigs.  .")lil  ami  .VJD.)  If  tlie  irrigation  is 
done  in  tliis  way  the  cut-otf  muscle  will  contract,  and  there  will  be  no  danger  of 
retrojeclion.  The  great  importance  of  this  precaution  will  be  appreciated  when 
it  is  remembered  that,  in  a  certain  number  of  cases,  a  \Try  lax  condition  exists, 
and  that,  conseciuently,  if  the  nozzle  is  applied  snugly  to  the  meatus,  in  a  case 
of  this  kind,  at  once  the  How  will  go  directly  iiack  into  the  bladder  without  any 
op])Osition,  and  a  ([uantity  of  infectious  material  will  be  carrietl  over  a  jjieviously 
healthy  surface.  If,  after  the  anterior  urethra  has  l)een  efficiently  irrigated,  it 
is  d(>sired  to  force  the  cut-off  and  irrigate  the  deep  urethra,  at  the  same  time 
distending  the  bladder,  this  can  be  done  by  raising  the  irrigator  another  foot  or 
two.  and  applying  the  nozzle  snugly  to  the  meatus.  If  the  jiatient  will  then 
relax  the  cut-off  l)y  attemjiting  to  empty  the  bladder  and  will  breathe  with  his 
mouth  o|)en.  the  obstruction  will  give  way.  This  can  be  felt  by  a  series  of  little 
jerks,  antl  the  reluctance  with  which  it  yields  can  readily  be  measui^ed.     This 
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having  been  accomplished,  the  injecti(jn  is  cDntinued  until  the  l)ladder  is  distended 
to  tho  desired  extent,  and  the  jjatient  then  empties  the  bladder,  washing  the 
whole  urethra  again. 

Irrigation  of  the  ('rctlira  with  the  Catheter. — The  urethra  and  bladder  may 
also  be  irrigated  by  the  use  of  the  catheter.  Either  tliis  instrument  may  be 
introduced  after  the  anterior  portion  has  been  irrigated,  or  the  anterior  urethra 
may  be  cleaned  by  slowly  introducing  the  catheter,  inch  by  inch,  until  the  tri- 
angular ligament  is  reached.  (Fig.  r)21.)  The  catheter  is  then  jjuslicd  cautiously 
forward  until  the  fluid  ceases  to  return  alongside  it  and  can  be  fcit  to  run  forward 
into  the  bladder.  This  procedure  is  best  carried  out  by  using  a  large  piston 
syringe  in  place  of  the  irrigator,  as  the  force  used  is  thereby  better  regvdatcd. 
With  the  catheter  lying  just  within  the  prostatic  urethra  this  ])(irtion  may  be 
efficientlv  washed  and  the  bladder  distended  as  with  the  irrigatcir. 


l'"iG.  520. — Method  of  Irrigating  the  .interior  Urethra  with  a  Nozzle.      Tlie  illustration  .show.s  the 
use  of  a  "two-way"  nozzle. 

In  cases  in  which  the  anterior  urethra  is  in  reasonably  good  condition  and  in 
which  treatment  is  to  be  addressed  chiefly  to  the  posterior  portion,  the  method  by 
the  use  of  the  catheter  has  seemed  to  me  preferaljjc.  If  only  small,  soft  catheters 
are  used,  extreme  delicacy  can  be  obtained,  and  there  is  i)erhai)s  less  danger  of 
using  undue  force  than  where  the  resistance  is  overcome  by  hydraulic  pressure. 
On  the  other  hand,  the  distending  force  of  the  irrigator  is  distinctly  valuable  in 
some  cases,  and  in  careful  hands  it  is  not  objectionable.  For  the  novice,  or  for 
one  not  in  constant  practice,  the  catheter  seems  to  me  a  safer  instrument.  I 
scarcely  need  to  add  that  all  instruments  are  scrupulously  to  be  sterilized.  These 
methods  are  to  be  used  only  by  the  surgeon.  I  have  occasionally  known  patients 
to  emjiloy  them,  but  the  results  were  not  satisfactory. 

During  the  acute  stages  the  irrigation  must  be  employed  at  least  once  in 
twenty-four  hours,  and  better  results  will  be  obtained  if  it  is  done  twice  a  day 
(night  and  morning)  until  the  acute  inflammation  shall  have  subsided.  If  the 
irrigation  is  done  twice  daily,  very  dilute  solutions  must  be  employed,  as  it  is  quite 
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passible  to  irritate  the  mucous  inenibraiie,  aiul,  wliiic  it  is  true  that  the  acute 
phases  are  rajnclly  checi<ed,  there  is  .some  possiljiiity  of  producing  a  chronic 
catarrhal  condition  which  may  jirove  (juite  iiitractahie. 

Thoufjh  the  method  lias  been  severely  criticised  in  the  past  as  likely  to  increase 
(■iini])lications,  notal)ly  ])osterior  urethritis,  prostatitis,  seminal  vesiculitis,  and 
( 'pididymitis,  experience  does  not  confirm  the  justice  of  such  criticism.  I  am 
stronjily  of  the  opinion  tliat,  in  competent  hands,  earl}'  local  treatment  is  the 
.surest  safeguard  against  the  very  c(jniplications  which  it  has  been  suppo.sed  to 
cause. 

Trcdhiirnl  i)f  Acitif  I'astcrior  ['rrtlirilis.—  A^  this  cr)inplication  may  appear 
at  almost  any  time  during  the  pi'ogress  of  an  antei'lur  urethritis,  a  constant  watch 


Fig.  521. — Motliod  of  Irrigating  flip  Urethra  with  a  Catheter.  The  illvistration  shows  partiruhirlytlie 
method  of  hohling  the  penis  with  three  fingers  and  controlling  the  position  of  flie  catheter  with  the  sec- 
ond and  third  fingers.        (.N'.H.  'I'ho  catheter  and  .syringe  are  out  of  drawing,  the  catheter  l)eing  too 

large  anil  the  syringe  too  small.) 


.sJKiuld  lie  kept  for  signs  of  its  occurrence.  As  already  noted,  these  are  chieliy 
to  l)e  found  in  turbiility  of  the  second  urine.  Thi.s  at  fii-st  may  not  be  ver\- 
])ronounccd,  and  if  doubt  exists  the  irrigation  test  should  be  applied.  In  many 
cases  the  turl)idi(y  exists  almost  from  the  start  and  may  l)e  present  when  the 
patient  is  first  seen. 

Much  difference  of  opinion  has  existed  in  regard  to  the  indications  for  treat- 
ment. Many  European  authorities,  particularly  of  the  (Jerman  school,  have  held 
that  local  treatment  df  a  posterior  urethritis  was  contra-indicated  during  the 
acute  stage  as  more  likely  to  aggravate  than  to  improve  the  condition.  On  the 
other  hand,  many  authorities  in  this  country  and  many  of  th(>  French  school 
have  advocated  local  treatment  except  during  the  most  acute  pha.ses.     It  is 


740  AMERICAN   PRACTICE   OF   SURGERY. 

dearly  a  sound  procedure  in  the  eases  which  slunv  no  symptoms  and  in  which 
the  presence  of  the  disease  is  diseoveraljle  only  l)y  tiii'  conihtion  of  the  urine. 
If  the  infiainmation  is  allowed  to  go  on  without  treatment  an  increase  of  the 
difficulty  is  to  be  expected,  or  at  least  the  disease  will  show  a  marked  tendency 
to  become  chronic,  with  involvement  of  the  ])rostate.  I  believe  that  evidence 
does  not  su])|Jort  the  contention  that  treatment  i)roperl3-  carried  out  increases 
the  ])n)l)al)ility  of  coni])licati()ns,  and  the  same  remark  holds  essentially  true 
of  the  milder  cases  in  which  there  are  only  slight  fivquency  of  mictm-ition, 
slight  urgency,  and  markc<l  cloudiness  of  the  second  urine.  I  would  e\-en  g(j 
further  and  advocate  local  treatment  in  cases  in  which  the  sym])toius  are  not 
of  the  most  severe  type.  It  has  j'iclded  good  results  in  my  hands  in  cases  where 
the  frequency  was  well  marked  and  the  urine  cloudy  throughout,  and  where  a 
distinct  sen.se  of  weight  and  uneasiness  in  the  perineum,  together  with  moderate 
enlargement  of  the  prostate,  showed  definite  jjarenchymatous  involvement  of 
the  organ.  In  the  very  acute  cases  accompanied  by  great  frecjuency  of  micturi- 
tion, tenesmus,  a  more  or  less  constant  desire  to  urinate,  and  evidence  of  serious 
involvement  of  the  prostate,  the  wisdom  of  using  local  treatment  is  at  least  de- 
batable. Many  of  these  cases  are  realh^  cases  of  prostatitis  or  urethrocystitis, 
and  in  fact  no  sharp  line  can  be  clinically  drawn  between  these  three  affections. 
Where  they  exist  it  is  jirobably  safer  to  almndon  local  treatment  and  to  adopt 
the  line  suggested  under  the  Treatment  of  Prostatitis  and  Urethrocystitis.  It 
should,  however,  be  said  that  in  some  of  these  cases  local  treatment  skilfully 
carried  out  has  given  good  results,  and  it  is  by  no  means  clear  to  my  mind  that 
it  is  always  contra-indicated. 

The  method  best  suited  to  po.sterior  involvement  is  that  of  irrigation,  either 
with  or  without  the  catheter.  Mild  solutions  are  always  to  be  preferred,  and 
delicacy  of  handling  is  at  a  premium.  Weak  solutions  of  silver  nitrate  (from  1 
in  .')(),()()()  to  1  in  10,000)  have  seemed  most  efficient.  Weak  permanganate  or 
])rotargol  solutions  have  also  done  well.  The  superiority  of  the  catheter  over  the 
nozzle  and  hydraulic  pressure  is  here  most  e\'ident.  If,  after  the  anterior 
urethra  has  been  efficiently  flushed,  a  small,  soft-rubber  catheter  is  inserted  into 
the  membranous  ])ortion  and  the  solution  is  injected  slowly  with  a  large  syringe, 
the  amount  of  foire  can  be  accurately  estimated,  and  the  amount  of  trauma 
reduced  to  a  minimum.  I  do  not  think  that  in  skilful  hands  the  catheter  used 
in  this  waj''  does  damage.  In  the  more  acute  cases  this  treatment  should  be 
su])i)lementcd  by  rest  in  lied,  if  jiossible,  and  by  hot  rectal  irrigations  to  be 
described  under  the  heading  of  Treatment  of  Prostatitis. 

In  the  cases  bordering  on  urethrocystitis  instillations  of  a  rather  strong 
solution  of  silver  nitrate  will  sometimes  act  most  beneficially.  They  are  to  be 
given  with  an  Ultzmann  syringe,  and  from  fifteen  to  twenty  drops  of  a  1  in  500 
solution  of  silver  nitrate  are  thrown  into  the  deep  urethra  and  on  into  the  vesical 
neck  when  the  bladder  is  enijity.  In  the  still  more  acute  cases  as  eminent  an 
authority  as  Keyes  advises  the  instillation  of  a  silver-nitrate  solution  (1  in  .50), 
coupled  with  a  hyi)odermic  injection  of  morphia  to  control  the  pain  and  tenesmus. 
The  effect  of  this  method  is  sometimes  almost  magical  in  properly  selected  cases. 
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It  should,  however,  Ije  employed  only  in'  surgeons  of  experience  and  skill,  as  it 
increases  the  iiniuediate  discomfort,  and  also  because  its  use  is  inadvisable 
except  in  a  rather  small  and  carefully  selected  group  of  cases.  In  the  hands  of 
the  genei-al  practitioner  irrigations  with  dilute  solutions  will  prove  the  better 

routine  inetiiod. 


II.   ("OMIM.KWTIOXS   OF   ACITE   (iO.XuHRlKEAL   URETHRITIS. 

Acute  Prostatitis. — Closely  bound  uji  with  posterior  urethritis  is  prostatitis. 
Clinically,  no  safe  distinction  can  be  drawn  l)rtwccn  the  more  sevei-e  ty])es  of 
pcsterior  urethritis  and  the  milder  grades  of  acute  prostatitis.  It  may,  in  fact, 
be  doubted  whether  any  sound  pathological  distinction  exists.  In  practice, 
however,  certain  clinical  differences  may  be  noted.  Three  more  or  less  distinct 
types  arc  seen,  though  they  gratle  insensil)ly  into  each  other. 

(1)  Acute  Cataniidl  Pmstatitis. 

This  is  in  reality  notiiing  more  than  tlie  extension  of  the  inflammation  into 
the  glandular  structures  of  the  pro.state,  in  preci.-^ely  the  .same  way  as  the  glantls 
and  crypts  of  the  anterior  urethra  are  involved.  Xo  change  is  found  in  the 
shape,  size,  or  consistency  of  the  pro.state  as  exidcnced  by  rectal  examination. 
The  symptoms  are  of  the  mildest  type  and  nia\-  be  altogether  lacking.  The 
diagnosis  depends  u])on  tlie  finding  of  pus  antl  bacteria  in  the  fluid  ma.'ssaged 
from  the  prostate  after  thorough  irrigation  of  both  portions  of  the  urethra. 

(2)  Acute  Follicular  Prostatitis. 

This  is  described  liy  Finger  as  a  distinct  entity.  l)Ut  it  corresponds  (juite 
closely  to  an  advanced  stage  of  the  catarrhal  type.  The  condition  is  similar, 
in  all  important  respects,  to  the  folliculitis  of  the  anterior  urethra,  and  results 
from  the  shutting  off  of  the  decider  ])ortions  of  the  glands  from  the  surface  by  the 
inflammatory  i)rocess,  with  the  formation  of  distinct  follicles  and  small  follicular 
abscesses.  The  prostate  is  not  enlarged,  but  little  irregularities  and  thickenings 
arc  felt,  particularly  on  either  .side  of  the  median  line.  The  amount  of  jnis 
in  the  second  urine  is  increased.  frec|ucncy  and  urgency  of  iniituritiim  are 
marked  though  not  severe,  and  intelligent  patients  will  be  conscious,  as  the 
muscular  structures  aixiut  tlie  neck  <><  the  i)ladder  contract  upon  the  inflameil 
jKiints,  of  a  distinct  contractinn  taking  jilace  at  the  end  of  urination.  After  a 
longer  or  shorter  time  these  follicles  will  di'ain  tliemsehcs  into  the  m'clhra  with 
an  increase  in  the  pus  in  the  last  poi'tion  of  the  mine.  In  typical  cases  the  fii-st 
urine  may  b(>  somewhat  doiuly,  the  second  nearly  clear  with  a  few  threads,  ami 
the  last  two  or  three  drachms  thick  withmuco-purulent  material.  This  process 
terminates  in  one  of  the  two  orthodox  ways — by  resolution  through  spontaneous 
drainage  of  the  follicles,  or,  as  is  rather  common,  by  going  over  by  tiegrees  into 
the  chronic  follicular  prostatitis,  which  is  a  not  uncommon  precui"sor  of  tlie  so- 
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called  chronic  posterior  un'thritis,  whicli,  in  turn,  in  many  cases,  is  notliinji  more 
than  a  chronic  prostatitis. 

(3)  Acute  Parenchymatous  Prostatitis. 

This  is  the  common  form  of  acute  prostatitis  a.ssociated  with  infections  of 
the  deep  urethra.  Its  fretiuency  can  be  estimated  only  api)roximatel\-,  and  differ- 
ent observers  vary  widely  in  their  estimates.  Jordan,  in  4S2  cases  of  acute  gon- 
orrhira,  found  it  in3.7  jx'rcent.  This  perhaps  is  a  fair  average.  Like  all  varieties 
of  prostatitis  it  never  occurs  except  in  the  presence  of  posterior  urethritis,  and 
most  commonly  during  the  height  of  the  disease.  The  onset  is  sudden;  it  is 
sometimes  accompanied  by  chills  and  always  by  increased  frequency  of  urination 
and  by  a  feeling  of  weight  and  uneasiness  in  the  perineum ;  and  there  is  f recjuently 
some  obstruction  to  the  urinary  stream.  Constitutional  symptoms  (fever, 
increased  pulse  rate,  and  so  forth)  are  the  rule.  In  more  severe  cases  the 
urinary  urgency  is  extreme,  and  the  emptying  of  the  bladder  does  not  relieve 
the  symptoms,  which  amount  to  strangury.  Terminal  htrmaturia  is  not  un- 
common. The  symptoms  tend  to  increase  in  severity  for  from  three  to  six  days, 
and  the  disease  may  terminate  either  by  resolution  or  by  abscess  formation. 
The  prostate  is  nmch  enlarged,  occasionally  reaching  the  size  of  a  tennis  ball,  and 
can  be  felt  in  the  rectum  as  a  hot,  exquisitely  tender,  almost  pulsating  mass. 
If  resolution  takes  place  without  abscess  formation,  the  prostate  shrinks  rapidly 
in  size,  and  there  is  general  subsidence  of  the  symptoms.  With  the  formation 
of  an  abscess,  on  the  other  hand,  the  symptoms  continue,  the  outline  of  the 
prostate  may  become  nioi-c  irregular  as  the  abscess  bulges  to  one  side  or  the 
other,  and  the  tem]3erature  is  likely  to  assume  the  remitting  type.  Chills  are 
not  uncommon.  If  not  treated  by  incision  the  abscess  will  in  time  rupture, 
generally  in  one  of  three  directions.  Mo.st  commonly  it  opens  into  the 
urethra, — a  course  taken  in  more  than  half  of  the  cases,  and  this  spontaneous 
evacuation  is  signalized  by  a  sudden  increase  in  the  amount  of  pus  in  the  urine 
and  by  a  marked  improvement  in  the  symptoms.  Rupture  not  infrequently 
occurs  at  the  time  of  the  passage  of  a  catheter,  which  maj^  be  necessary  to  relieve 
retention  of  urine.  The  next  most  common  point  of  spontaneous  rupture  is 
into  tile  rectum, — an  event  which  occurs  in  perhaps  fifteen  per  cent  of  the  cases. 
ri(jmetimes  the  abscess  drains  into  the  bladder,  occasionally  into  a  coil  of  small 
intestine,  and  in  rare  cases  into  the  peritoneal  cavity.  Spontaneous  rupture 
into  the  urethra  or  rectum  is  generally  followed  by  cure,  though  a  .serious  con- 
ditiim  nf  cluunic  jirostatitis  practically  alwa3's  remains.  Abscess  of  the  prostate 
is  always  a  serious  condition;  spontaneous  drainage,  as  above  described,  is  not 
a  trustworthy  method  of  cure  and  is  not  to  be  waited  for.  After  the  diagnosis 
is  made  it  is  alwaj's  the  dut}'  of  the  siu-geon  to  drain  such  an  abscess  surgically. 
When  the  diagnosis  is  difficult,  he  should  make  e\-ery  efTort  to  arrive  at  an 
opinion  at  the  earliest  possible  moment. 

Dl\c..\osis  of  Acute  Prost.\titis. — The  diagnosis  of  acute  catarrhal  pros- 
tatitis from  a  posterior  urethritis  is  always  difficult,  frequently  imjiossible. 
There  is  no  notable  change  in  the  contour  of  the  prostate,  and  the  condition  can 
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he  (liscovcR'd  only  as  a  icsull  of  careful  washiiifr  of  the  posterior  urethra,  followed 
liy  iiias.safie.  If  this  shows  the  presence  of  pus  in  the  expressed  contents,  the 
diafjnosis  is  clear.  The  .'^aine  holds  true  of  the  diagnosis  of  acute  follicular 
prostatitis,  though  occasionally  slight  irregularities  of  consistency  may  be  made 
out  in  the  organ  by  rectal  examination.  Except  in  the  liands  of  an  expert  the 
methods  neces.sary  for  arriving  at  an  accurate  diagnosis  tre.spas.s  on  the  ground 
of  meddlesome  surgery,  and,  as  the  treatment  does  not  essentially  differ  from 
that  of  ])osterior  urethritis,  little  is  to  be  gained  from  pu.shiiig  the  inquiry.  \\"nh 
acute  i)arenchymatous  prostatitis  the  case  is  far  otherwise.  The  symptoms 
iiiu-l  hr  distinguished  from  tho.se  of  acute  urethro-cystitis  and  occasionally  from 
acute  cystitis  and  acute  ])yelitis.  This  can  be  done  readily  by  a  rectal  examina- 
tion, which  will  ,show  marked  changes  in  the  size  and  consistency  of  the  prostate. 
It  is  always  enlarged,  always  tender,  often  so  much  so  that  examination  is  made 
with  difficulty.  Of  coui"se,  the  ])resence  of  acute  prostatitis  does  not  bar  out 
urethro-cystitis,  and  the  two  affections  frefjuently  coexist. 

The.vt.mkxt  of  Aci'TK  Puo.sT.vTiTis. — The  treatment  of  acute  catarrhal  pros- 
tatitis and  acute  follicular  prostatitis  is  essentialh-  that  of  po.sterior  urethritis 
as  above  described.  Acute  parenchymatous  prostatitis  calls,  abo^•e  all  other 
things,  for  rest,  both  general  and  local.  The  patient  should  at  once  be  put  to 
bed  and  quiet  must  be  insisted  upon.  The  great  frec|uency  of  uiination  must 
be  controlled,  since  it  is  not  only  a  cause  of  decided  discomfort  to  the  patient, 
but  the  constant  violent  contractions  of  the  neck  of  the  bladder  tend  to  aggra- 
vate the  coiiililion  in  the  prostate.  For  this  purpose  opium  is  the  only  valuable 
drug,  and  should  be  pushed  vmtil  reasonable  comfort  is  obtained.  Although 
it  is  customary  to  give  it  by  the  rectum,  in  the  form  of  a  suppository,  I  have 
never  seen  reason  to  suppose  there  was  any  special  virtue  in  this  method;  and, 
besides,  the  drug  acts  much  more  promptly  if  given  by  mouth  or  subcutaneously. 
Morphia  is  the  best  i)rei)aration  and  should  be  given  in  doses  of  from  J  grain 
to  \  grain.  Next  in  importance  comes  the  local  application  of  heat.  This 
may  be  used  in  two  ways:  either  in  the  form  of  a  poultice  or  a  hot-water  bottle 
ajiplied  to  the  i)erineum.  or  in  that  of  hot  rectal  irrigations;  or,  better  still, 
both  methods  may  l)e  usetl.  The  lieat  may  be  applied  to  the  perinevmi  con- 
tinuously. Hot  rectal  irrigations  siiould  be  given  by  means  of  a  special  tube 
(such  as  Kemp's  or  Chetwood's)  which  is  pro\-ided  with  an  inflow  and  an  out- 
flow, through  which  a  constant  stream  of  lint  water  is  kept  flowing  gently 
tliniugli  the  rectum.  It  is  not  necessary  that  tiie  flow  should  be  rapid,  and  the 
bag  or  reservoir  need  not  be  more  than  a  foot  or  two  above  the  level  of  the  bed. 
The  temperature  of  the  water  should  be  between  110°  and  120°  F.  and  should 
be  as  constant  as  possil)le.  There  is  some  danger  that  these  irrigations  may 
unduly  irritate  the  mucous  membrane  of  the  rectum,  and  they  should  therefore 
not  be  given  for  more  than  an  hour  at  a  time  and  should  be  separateii  by  an 
interval  of  two  or  three  houi-s.  As  the  symptoms  subside  they  may  gratlually 
be  omitted.  The  use  of  cold  water  in  a  similar  way  has  been  atlvised,  but  has 
not  seemed  to  me  to  give  as  much  relief;  and.  except  in  the  early  stages,  this 
is  not  to  be  expected.     The  general  treatment  should  consist  in  light  diet,  liquid 
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or  scnii-solkl,  with  careful  attention  td  tlic  condition  of  the  howcls.  The 
administration  of  Ijalwmi.s  by  mouth,  if  the  stomacii  will  tolci'ate  them,  lias 
midoubtedly  some  favoraljle  influence  on  the  condition  of  the  uretlira. 

Abscess  Formation. — A  careful  watch  should  at  all  times  be  kejjt  for  evidence 
of  al)seess  foiin;ition.  Persistent  inflammation  with  continued  fever  generally 
means  a  deep-seated  abscess.  If  the  abscess  approaches  the  rectum  its  presence 
can  be  felt  as  a  softening  at  some  point  on  one  side  of  the  midtUe  line.  The  deci- 
sion when  to  operate  is  a  much-mooted  one.  but  there  is  an  increasing  tendency, 
as  in  other  branches  of  surgery,  to  operate  eai'ly.  with  a  view  to  avoiding  great 
destruction  of  tissue.  .Most  excellent  work  on  this  subject  has  been  done  by 
Alexander,  of  Xew  "I'oi-k.  who  inclines  to  operate  early  when  acute  inflanmiation 
develops  in  the  course  of  an  acute  urethritis,  even  should  there  lie  no  fever. 
The  more  conservative  o|)inion  will  probably  hold  that,  a.s  certain  of  these  cases 
go  on  to  resolution,  it  is  wiser  to  reserve  operation  for  those  in  which  consid- 
erable tissue  destruction  seems  inevitable.  If,  after  several  days,  the  fe^•er  and 
inflannnation  persist,  it  is  probably  wi.se  to  resort  to  free  drainage. 

OPER.\Tf\n':  Trk.\t.mknt. — The  two  routes  by  which  the  prostate  gland 
may  be  ap])roached  are  through  the  perineum  and  through  the  rectimi.  The 
old  teaching  was  that  all  abscesses  pointing  toward  the  I'ectum  should  be  opened 
bj'that  route,  and.  although  it  has  been  held  tliat  the  danger  of  mi.xed  infection 
from  the  bowel  by  this  method  is  great,  the  fact  remains  that  the  vast  ma- 
jority of  ]>roperly  selected  cases  thus  treated  go  on  to  complete  recovery.  In 
spite  of  weighty  opinion  to  the  contrary  I  still  l>elieve  that,  when  a  well-de- 
fined crater  can  be  felt  on  the  rectal  aspect  of  the  prostate,  a  free  incision  by  this 
route  is  as  likely  to  result  in  cure  without  complications  as  by  any  other  method. 
In  all  eases  in  which  the  presence  of  pus  is  doubtful,  oi-  in  which  there  is  no 
certainty  of  jjointing  toward  the  rectum,  the  perineal  route  is  to  be  preferred. 

These  ojjerations  are  best  done  under  a  general  ana-sthetic.  The  j^atient 
should  be  placed  in  an  exaggerated  lithotomy  position,  and  the  jjcrineum  should 
be  opened  either  l)y  a  vertical  or  li\-  a  curved  incision  in  front  of  the  anus.  By 
those  who  are  thoroughly  familiar  with  perineal  surgery  the  vertical  incision 
will  probably  be  preferred,  but,  in  the  ca.-<e  of  a  beginner  or  of  one  little  versed 
in  this  branch  of  work,  the  curved  incision  is  probably  ]irefei-able.  as  it  will  give 
a  better  view  of  the  field  and  is  less  likely  to  damage  the  rectum.  In  any  case 
the  prostate  should  be  freely  exposed  and  the  urethra  opened  at  its  apex.  The 
finger  is  then  iiitimluced  and  i)ushed  forward,  dilating  the  pro,static  urethra  and 
splitting  the  prostate  upKjn  either  side.  If  an  abscess  is  present  it  will  readily  be 
folt,  especially  if  counter-pressure  is  made  with  the  finger  in  the  rectum.  Once 
the  abscess  is  opened,  all  partitions  and  cavities  should  be  freely  broken  into, 
and  every  effort  made  not  to  leave  any  partially  drained  cavity.  A  large  drain- 
age tube  is  then  inserted  through  the  perineum  into  the  bladder  and  secured  in 
place.  A  light  gauze  packing  in  the  wound  is  generally  useful.  In  .some  cases 
— and  these  will  be  more  commonly  encountered  by  those  who  incline  to  f)perate 
early— no  distinct  or  massive  abscess  w^ill  be  found,  but  one  or  Ijoth  lol>es  will 
be  studded  with  small  abscesses  and  more  or  less  honeycombed.     For  these 


COXORRIKKAL    IRKTHRITIS.  74.3 

cases  prostalcftomy  as  aihiscd  l)y  Alt'xandcT  seems  )jarticularl}'  aiJplicablc,  and, 
although  it  is  a  radical  operation  and  one  which  results  in  stcrilit.v,  nothing  less 
radical  will  afford  a  i)eniianent  cure.  In  some  of  these  cases  the  decision  is  a 
\-ery  difficult  iiiie.  and,  if  possible,  should  lie  left  to  one  familiar  with  this  branch 
of  siu'jiery. 

Gonorrhoeal  Cystitis. — True  gonorrho'al  cystitis — that  is  to  .say,  a  general 
infection  of  the  bladder  due  to  the  gonococcu.s — is  a  rare  disease.  The 
term  is,  however,  used  to  (•o\er  a  variety  of  infiannnator}'  processes  which 
(irigiiiatc  in  tlie  deep  urethra  and  which  may  involve  the  adjacent  part  of  the 
bladder  wall.  Three  processes  are  commonly  confused: — (1)  Acute  posterior 
urethritis;  (2)  acute  jjosterior  urethritis,  with  involvement  of  the  trigonal 
jjortion  of  the  bladder  (the  urethro-cystitis  of  Finger);  and  (.3)  true  acute  C3's- 
titis.  Processes  (1)  and  (2)  run  insensibly  into  each  other,  ami  in  many  cases 
of  posterior  urethritis  there  is  some  infection  of  the  bladder  wall.  The  third 
is  practically  always  an  extension  from  the  previous  ones,  and  in  this  way  all 
three  may  be  considered  together.  They  all  arise  from,  or  in  connection  with, 
ai!  acute  urethritis  which  has  extended  l)ackwar(l,  first  involving  the  deep 
urethra  and  then  spreading  to  other  structures.  It  has  been  held  that  the  more 
general  inflanunation  of  the  bladder  is  always  due  to  a  mixed  infection,  but  this 
is  clearly  not  the  case,  as  the  gonococcus  has  Ix-en  isolated  in  ])ure  culture  fi'om 
some  of  these  cases  and  is  undoubtedly  capable  of  causing  this  process.  That 
in  some  cases  there  is  a  mixed  infection,  one  in  which  the  colon  I)acillus  gen- 
erally takes  part,  is  not  to  be  denied. 

Sympto.ms. — The  symi)toms  are  generally  those  of  posterior  urethritis  with 
some  superadded  symptoms  of  cystitis.  Subjectively,  the  symptoms  are  those 
of  posterior  lu'ethritis.  The  condition  of  the  urine  is  such  as  to  suggest  a 
cystitis.  Pain  is  always  jjrcsent,  with  fre(iuency  of  urination,  which  is  generally 
not  relie\-ed  by  emptying  the  bladder,  except  in  the  subacute  cases  with  moderate 
inflammation  of  the  trigone,  when  symptoms  are  marked  only  in  the  erect 
position  and  are  relieved  l)y  lying  down.  This  relief  is  due  to  the  fact  that 
pressure  is  relieveil  about  the  internal  urethral  orifice  as  the  urine  flows  back 
into  the  fundus  of  the  bhulder. 

The  urine  is  cloudy  in  both  poi'tions,  the  secoml  portion  fre(iuently  m(jre  so 
than  the  fiisi.  It  not  infre(iuently  happens  that  the  tii-st  urine  is  very  cloudy 
and  the  second  urine  distinctly  clearer,  while  the  third  urine  is  thick  with  pus. 
This  is  due  to  the  tentlency  of  jnis  to  collect  in  the  bladder  and  to  settle  to 
the  bottom,  leaving  a  clear  portion  of  urine  above.  In  well-marketl  cases 
there  may  be  a  little  blood  at  the  end  of  micturition,  as  the  bladder  contracts. 
Examination  of  the  .sediment  will  show  a  dis])roportionate  amount  of  iiladiler 
epithelium,  thus  distinguishing  it  from  the  very  purulent  urine  which  is  asso- 
ciated with  inflammation  of  the  prostate.  The  amount  of  systemic  disturbance 
will  of  course  vary  with  thi^  severity  of  the  ])rocess.  but  is  generally  moderate. 
True  acute  gonorrho-al  cystitis  difiVu-s  from  the  al)ove  oidy  in  a  greater  systemic 
disturbance  ami  in  being  characterized  by  moderate  tenderness  over  the  fundus 
of  the  bladder.     The  urine  in  these  conditions  is,  as  a  rule,  acid. 
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TuEATMKXT. — Tlu'  trcatiiiont  is  cssriitially  that  of  posti'i'ior  uivthritis,  com- 
l)iiicil  with  sucli  measures  as  are  conmionly  employed  in  cystitis  due  to  other 
causes.  Rest  in  bed,  opium,  local  applications  of  heat,  the  administration  of 
balsams  by  the  mouth,  and  diuretics  in  moderation  are  indicated.  The  skilful 
use  of  irrigations  and  instillations,  as  described  in  the  section  on  Treatment  of 
Posterior  Urethritis,  is  of  great  benefit.  Conversely,  rough  or  unskilful  instru- 
mentation is  worse  than  no  treatment. 

Acute  Epididymitis. —  As  we  nn-  h.i-e  cinisidcring  epididymitis  only  as  a  com- 
plication of  gonorrhieal  uretlirilis,  it  is  unnecessaiy  to  discuss  any  of  its  other 
varieties. 

Etiology. — Acute  epididymitis,  like  many  of  the  other  complications  just 
considered,  never  occurs  except  in  the  j)rcsence  of  posterior  urethritis.  It  is 
due  to  direct  exteasion  of  the  inflammation  along  the  vas  and  is  caused  by  the 
gonococcus.  It  has  frerjuently  been  .said  that  this  complication  is  due  to  a 
mixed  infection  and  not  to  the  gonococcus,  but  recent  work  makes  it  clear  that 
the  gonococcus  is  the  prime  offender,  though  the  infection  may  be  and  doubtless 
sometimes  is  a  mixed  one.  Its  sudden  occurrence  almost  without  warning,  in 
the  absence  of  symptoms  suggesting  inflammation  of  the  vas,  has  led  to  the 
belief  that  it  is  metastatic  in  origin,  liut  this  is  not  the  case;  the  explanation 
lies  in  the  fact  that  the  vas  jiresents  much  less  favorable  ground  for  the  growth 
of  the  infective  organisms,  and  may  lie  touched  very  lightly  by  the  descending 
infection,  or  may  harbor  the  infection  for  only  a  very  short  time.  The  symp- 
toms of  vas  inflammation  are  very  trivial,  though  in  the  vast  majority  of  cases 
some  thickening  of  the  scrotal  portion  of  the  vas  can  be  made  out. 

The  frecjuency  of  this  complication  is  not  easy  to  estimate.  .Jortlan  found 
that  it  occurred  in  only  9.5  out  of  812  cases — 11.7  per  cent.  Pezzoli-Porges 
found  that  it  occurred  in  oDQ  out  of  3,934  cases — 14.2  per  cent.  Finger  states 
that  it  (leeui's  in  fully  2S  per  cent  of  hospital  cases.  It  comes  on  commonly 
during  the  si'cond,  third,  fourth,  or  fifth  week  of  the  disease,  but  its  occurrence 
may  be  delayed  for  two  or  three  months,  or  even  for  several  years ;  and  then,  on 
the  other  hand,  it  is  occasionally  seen  in  the  first  week  of  the  disease.  It  is 
generally  unilateral,  and  one  .^ide  is  involved  about  as  often  as  the  other.  Thus, 
in  3,136  cases.  Finger  found  it  in  the  right  .side  1,500  times,  on  the  left  side  1,425 
times,  and  on  both  sides  211  times. 

In  many  cases  there  is  no  predisposing  cause.  Some  of  the  most  skilfully 
and  carefully  handled  cases  will  accjuire  the  disease,  while  other  patients  who 
grossly  neglect  treatment  escape  altogether.  Undoubtedly  lack  of  attention 
to  personal  hygiene,  failure  to  observe  ordinary  precautions  in  regard  to  diet, 
alcohol,  etc..  and  other  forms  of  gross  carelessness,  predispose  to  this  complica- 
tion. A  se\-ere  urethritis  is  probably  more  liable  to  cause  trouble  than  a  mild 
attack.  Careless  use  of  injections  or  indeed  carelessness  in  any  form  of  local 
treatment  is  of  com-se  likely  to  lead  to  trouble,  but  only  in  so  far  as  it  predisposes 
to  posterior  urethritis.  On  the  other  hand,  I  am  fully  convinced  that  the 
modern  local  treatment  of  the  urethra  is  the  best  insurance  against  this  or 
indeed  any  other  complication.     Finger  studied  576  cases  with  this  particular 
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f()iii|ilicatiiiii  in  \ic\v,  and  I'nuiid  tliat  it  occunvd  l'G4  tiines  in  patients  who 
iiad  no  livatnicnt,  73  limes  in  iialicnts  treated  by  medicine  alone,  82  times  in 
patients  treated  by  injection,  and  bU  limes  in  patients  treated  by  medicine  and 
injections,  while  in  97  cases  the  treatment  was  unknown.  These  figures  require 
no  further  comment.  Lastly,  there  is  the  factor  which  is  spoken  of  as  an  idio- 
syncrasy— wliich  is.  of  coui'se.  anothci-  way  of  saying  that  there  exists,  in  the 
patient  himself,  some  predisposing  cause  of  which  we  are  ignorant. 

P.VTHOLOciY. — Though  our  knowledge  of  the  di.sease  dates  back  to  ancient 
times,  very  little  is  known  about  the  jiathology  of  acute  ei)ididymitis.  This  is 
due  to  the  fact  that  the  material  has  been  largely  lacking.  As  the  practice  of 
operating  for  the  relief  of  this  jjrocess  becomes  more  general  our  knowledge 
will  doubtless  be  rapidly  extended.  The  lower  portion  of  the  vas  is  usually 
thickened  and  may  be  expected  to  show  the  infiltration  in  the  ujjper  layers. 
The  process  is  generally  most  active  in  either  the  ujjper  or  the  lower  portion  of  the 
epididymis,  the  lnwcr  iiorlion  or  the  globus  minor  being  more  commonly  in- 
volved. It  is  generally  stated  that  aljscess  of  the  epididymis  is  rare,  but  recent 
contributions  made  by  Hagner  and  others  render  this  doubtful,  and  the  foiina- 
tion  of  small  abscesses  is  ])robably  the  rule  in  severe  cases.  Frecjuently  an  excess 
of  fluid  is  poured  out  into  the  cavity  of  the  tunica  vaginalis,  and  there  is  then 
formed  an  acute  hydrocele.  In  some  severe  cases  this  accumulation  is  purulent, 
and  obliteration  of  the  cavity  of  the  tunica  vaginalis  is  freciuently  found  at 
ojaerations  for  obstruction  of  the  epididymis.  Involvement  of  the  testicle  itself, 
or  orchitis,  is  always  secondary  antl  rarel>-  serious.  With  the  active  [jrocess  in 
the  epididymis  there  is  usually  more  or  less  (edema  of  the  overlying  loose  connec- 
tive tissue  and  also  of  the  skin  of  the  scrotinn. 

Resolution  takes  ])lace  by  absor])tion  of  the  exudate,  a  variable  amount  of 
scar  tissue  l)eing  left  in  and  about  the  epididymis.  These  nodules  persist  for 
months,  years,  or  e\-en  |)eniiaiiently.  In  what  |iroportion  of  cases  complete 
deslrui'tion  or  obstruction  of  liu'  tubi'  of  tiie  e]iiilidymis occurs. cannot  be  stated. 
I  am  inclined  to  lliink  that  tlie  ]iermanent  damage  is  greater  than  has  been 
generally  susjiecled. 

Symi'Toms. — The  onset  may  i)e  extremely  sudden  or  rather  slow,  and  is 
conunonly  ])recetled  by  a  sense  of  weight  and  uneasiness  in  the  scrotinn  for 
many  hours  or  even  for  several  days.  In  the  nio.st  acute  ca.ses  there  is  practically 
no  warning,  and  I  have  known  a  sudden  nuiscular  ex(>rtion  to  be  instantly 
followed  !)>■  pain  in  the  scrotum  so  seven'  as  to  be  almost  disabling.  This  was 
promptly  followed  by  swelling  and  other  classical  symptoms.  In  the  average 
case  there  can  be  felt,  within  a  few  hours  after  the  onset,  a  distinct  swelling 
of  the  epididymis,  anil  this  increases  rapidly  until  the  line  between  tiie  epididy- 
mis and  the  testicle  is  obliterated.  The  whole  .side  of  the  scrotum  is  swollen 
and  the  overlying  skin  is  red.  Tlie  pain  in  tiie  region  of  the  testicle  is  usually 
severe:  it  is  of  a  dragging,  sickening  character,  and.  in  the  woi-st  cases,  renders 
locomotion  difficult  or  impossible.  Dragging  pain  in  the  back  is  common,  but 
is  generally  a  minor  consideration.  If  left  to  itself  the  swelling  increases  for 
two  or  three  days,  remains  stationary  for  several  days,  and  then  gradually 


748  A.MKIMC'AX    I'HArTICK   OF   SURGERY. 

t;ul)si(i('s.  'I'lic  at'fi'cti(.)ii  lias  many  tif  the  cliai-actcristics  (if  a  sclf-Iiuiilcd  disease. 
In  l)ilateral  ca.scs  it  is  comiDoii  to  find  the  .sceond  epiditlyniis  in\-<)lved  at  about 
the  time  wlien  the  one  first  attafked  is  cjuietiiif;  down.  In  moderate  ea.ses  tiie 
process  will  lie  (|uiesi'ent  in  ten  days,  winie,  in  tllc  more  seve|-e,  tiiree  weeks  or 
more  may  l)e  reiiuiri'il.  Some  eases  siiow  a  marked  tendency  to  reiajise  as  soon 
as  the  patient  is  allowed  to  he  u])  and  to  move  about,  and  one  i-elapse  may  then 
follow  another  with  trying;  persistency.  In  most  of  the  ea.ses  there  is  some 
conslitutioiial  disl  iirliance,  tiie  tempera!  in'e  occasionally  I'isini;-  |o  l()t°  oi-  10,")°  F., 
with  corresponding  increase  in  the  pul.se-rate.  This  di.sturhance,  howexcr.  rap- 
idly subsides,  and  after  a  few  days  the  temjierature  will  he  I'nimd  to  have 
returned  substantially  to  normal. 

Di.\(iN()sis, — Epi(Udyniitis  jire.sents  no  difhculty  in  diagnosis.  Even  in 
the  mildest  cases  some  thickening  of  the  e])ididyniis  is  to  be  felt  and  some  ten- 
derness, while  in  the  va.st  majority  of  cases  the  patient  will  himself  make  the 
diagnosis  within  a  lew  hours.  The  only  possible  source  of  confusion  lies  in  the 
exacerbations  of  a  smouldering  tuberculous  epididymitis,  the  presence  of  which 
has  been  o\crl(ioked.  Cases  are  occasionally  seen  in  which  a  sniouldei'ing  ])0S- 
terior  urethritis  coexists  with  a  tuberculous  epididymitis,  and  in  these  cases 
it  may  be  impossible  to  decide  whether  the  acute  process  is  due  to  the  gonococ- 
cus  or  is  a  lighting  u]>  of  the  tuberculous  process.  The  course  of  the  disease  will, 
as  a  rule,  lead  to  a  con-ect  diagnosis. 

Progno.sis. — The  prognosis  as  to  life  is  practically  always  good,  the  rare 
cases  of  septicaemia,  pya'mia,  or  peritonitis  being  surgical  curiosities.  The 
outlook  for  the  testicle  is  likewise  always  good.  For  the  epididymis,  however, 
it  is  far  otherwise.  As  already  stated,  we  are  in  no  position  to  estimate  the 
frequency  with  which  permanent  occlusion  occurs,  but  I  believe  it  to  be  common. 
The  figures  in  regard  to  sterility  are  very  unsatisfactory.  Benzler,  as  the  result 
of  examinations  of  soldiers  in  the  German  army,  found  2.3  jier  cent  of  sti'iility  in 
unilateral  ei)ididymitis,  41  [ler  cent  in  bilateral.  These  figures  are,  I  believe, 
somewhat  below  the  maik,  Init  a  more  .searching  examination  is  necessary  before 
a  sound  judgment  can  be  reached.     The  subject  is  distinctly  a  neglected  one. 

Tre.\tmknt. — In  all  but  the  mildest  cases  rest  in  bed  is  imperati\-e.  .Vt 
the  outset  all  local  treatment  of  the  deep  urethra  .should  certainly  be  susiiended; 
and  probably  the  same  advice  holds  good  with  reference  to  local  treatment  of 
the  anterior  urethra.  To  the  local  palliative  treatment  of  epididymitis  little 
has  been  added  in  recent  years,  though  it  is  by  no  means  brilliantly  satisfac- 
tory. The  scrotum  should  be  supported  efficiently  so  as  to  discourage  the  oc- 
currence of  (edema  and  to  favor  fi-ee  circulation.  (Fig.  522.)  The  most 
comforting  application  is  heal,  preferably  in  the  form  of  flaxseed  poultices, 
which  are  far  su])(n'ior  to  any  form  of  heater  or  hot-water  bottle.  The  appli- 
cation of  c((l(l  has  many  advocates,  but,  except,  in  the  early  stages,  cold  is  not  as 
grateful  as  heat,  arul  imder  its  influence  the  jirocess  does  not  subside  with  the 
same  ra])idity.  Heat,  as  far  as  I  am  aware,  never  does  harm,  while  I  have 
twice  seen  sloughs  of  some  size  and  great  persistency  result  fi'om  tin/  enthusi- 
astic use  of  the  ice-bag. 
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A  great  variety  of  local  applications  have  hecii  tried,  hut  only  two  have  stood 
the  test  in  my  hands.  Of  the.^e,  guaiacol,  in  fifty-per-cent  solution,  is  the  mast 
satisfaclniy.  If  applied  at  llic  cmtsct,  it  will  occa.'^ionally  jugulate  the  disease; 
it  ncaily  always  affoi'ds  marked  iclief  from  pain  and,  ijeyond  suijerficially 
reddening  the  skin  of  the  scrotum,  never  does  harm.  The  ai)plication  of  pure 
guaiaciil  may  produce  moi'e  l)rilliant  results,  but  it  is  also  more  uncomfort- 
alile.  .'^iiliitiuns  (if  l<.-s  than  fifty-per-cent  strength  may  be  used  in  mild  ea.se.s. 
.\pplicaliiins  should  be  made  once  or  twice  a  day  according  to  indications. 
Silver-iiitiate  solutions,  of  a  strength  of  ten  per  cent,  exert  a  somewhat  similar 


A  Mcthocl  „f  Suiiportiiif:  til, 


itr  Stagr  of  an  Eiii.lMyiiiitis. 


effect.  Their  action  is  k'ss  certain;  they  also  produce  more  irritation  of  the  skin 
and  tliey  possess  no  notable  advantage  over  guaiacol.  The.se  local  ai)i)lications 
are  in  no  sense  a  substitute  for  ])oultices;  and  the  t\^■o  may  be  used  together 
with  the  be>t   results. 

General  Measures. — The  balsams  may  be  administered  for  their  Ijeneficial 
effect  upon  the  urethral  nuicous  membrane;  l)ut,  aside  from  these,  no  medi- 
cinal t  reatment  has  any  effect  upon  the  coui-se  of  the  ilisease.  The  diet,  the  care 
of  the  JHiwels.  etc.,  are  such  as  are  ordinarily  indicated  in  inHaimnatory 
conditions. 

In  from  three  or  four  ilays  to  a  week  the  swelling  begins  to  subside,  and  this 
is  an  indication  for  a  change  from  local  a|)ijIications  and  jioultices  to  strapping. 
The  end  to  be  gained  by  strapjjing  is  more  or  le.ss  uniform  compression,  with  a 
view  tci  hastening  absinption  of  the  exudate.  A  great  variety  of  methods  have 
been  used,  none  of  them  very  .satisfactory  on  account  of  the  anatomical  arrange- 
ment of  the  parts.  They  all  .seek  to  produce  uniform  pressure  without  persist- 
ent or  lasting  discomfoi't.  The  common  method — that  by  the  use  of  adhesive 
plaster  is  diflicult.  uncomforlaiile.  and  inefficient.  Keyes"  method  of  using 
a  ruliiier  i)andage,  fastened  with  adhesive  plaster,  is  better  in  all  respects;  but 
it  is  111  it  entirely  satisfactory.  This  method  is  as  follows; — A  piece  of  light 
rubber,  such  as  is  used  by  dentists  for  making  dams,  is  cut  1.")  or  20  cm.  long  and 
10  cm.  wide:  to  the  end  of  this  a  piece  of  adhesive  jilaster  1  cm.  wide  and  about 
10  cm.  long  is  attached.  The  aff(>cted  side  of  the  scrotum  is  then  taken  firmly 
in  the  hand,  the  unaffected  siile  Ixing  pushed  up  out  of  the  way.     The  rubber 
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bandage  i.s  wound  snugly  about  the  .scrotum  in  such  a  way  that  tlio  luic  of  greatest 
pressure  conies  above  the  line  of  greatest  swcUing.  It  is  then  fastened  i)y  means 
of  the  adhesive  plaster.  This  apparatus  can  easilj-  be  reiiidved  and  readjusted, 
— an  advantage  which  is  shared  by  no  oth(>r  method. 

Strapping  should  l)e  continued  until  practically  all  the  swelling  has  gone  down 
and  only  thickening  of  the  epididymis  remains.  I  have  been  unable  to  see  that 
any  treatment  had  marked  effect  upon  the  absorption  of  the  residual  hardening; 
time  alone  will  effect  its  removal.  It  not  infrequently  happens  that  all  goes 
well  until  the  patient  is  allowed  to  be  out  of  bed.  Then  the  pain  am!  the  .-^well- 
ing  return,  and  no  other  coui'se  is  ojx'n  to  the  patient  l)ut  to  resume  a  recumbent 
postiu'c.  In  some  of  the  stubborn  cases  this  may  occur  again  and  again,  and 
I  vividly  rcmemiier  one  patient  who  spent  a  whole  sununer  vibrating  between 
his  bed  and  his  office,  in  the  proportion  of  about  6  to  1.  For  ca.ses  of  this  ty[)e, 
operation  as  about  to  be  described,  is  clearly  indicated. 

Operative  Treatment. — During  the  la.st  few  years  attention  has  been  attracted 
to  the  operative  treatment  of  acute  epididymitis,  particulaily  by  the  contri- 
butions of  Bazy,  Belfield,  and  Hagner.  These  gentlemen  have  clearlv  shown 
that  early  incision  and  drainage  of  the  inflamed  epididymis  and  tunica  vaginalis 
promjjtly  relieve  pain,  prevent  the  tendency  to  relajises,  and  apparently  leave 
the  epidichiuis  no  more  damaged  than  it  is  when  subjected  to  the  orthodox 
methods.  Until  our  experience  shall  have  extended  over  a  larger  number  of 
cases,  it  is  advisable  that  the  operative  treatment  should  l>e  reserved  for  the 
more  acute  cases,  in  which  the  pain  is  severe  and  the  swelling  gi'eat,  or  for  those 
cases  which,  having  begun  to  quiet  down,  continue  to  flare  up  whenever  the 
patient  attempts  to  go  about  his  business. 

Technique  of  the  Operation. — The  operation  itself  is  c^uite  simple  and  is  best 
done  with  the  aid  of  a  general  anaesthetic.  The  scrotum  is  prepared  as  for  any 
surgical  operation  and  an  incision  two  or  three  inches  long  is  made  upon  the  outer 
side  at  about  the  junction  of  the  epididymis  with  the  testicle.  The  tunica  vagi- 
nalis is  freely  opened  and  the  contained  fluid,  either  serous  or  purulent,  is  evac- 
uated. The  red  swollen  epididymis  will  then  be  seen  projecting  into  the  cavity 
of  the  tunica  vaginalis.  Hagner  advises  that  it  l)e  punctured  in  man}'  places 
with  the  point  of  a  narrow-bladcd  knife,  until  pus  is  found  or  its  absence  de- 
monstrated. The  wound  is  then  freely  washed  out  with  salt  solution  and 
lightly  packed  with  gauze.  Prompt  relief  of  pain  seems  to  be  the  rule.  The 
wound  heals  rapidly,  and  confinement  to  bed  should  not  exceed  a  few  days  or  a 
week.  The  promise  from  this  operation  is  such  that  it  should  be  widely  tried, 
and  it  will,  I  believe,  prove  of  permanent  value.  The  operative  treatment  of 
the  occlusion  of  the  epididymis,  which  condition  results  from  acute  inflam- 
mation, belongs  rather  to  treatises  upon  diseases  of  the  testicle  antl  need  not 
be  considered  here. 

Folliculitis;  Periurethral  Abscess;  Cavernitis;  and  Cowperitis. — Follicu- 
litis.— Tlie  term  folliculitis  is  used  to  cover  inflanunatory  proces.^es  of  the  many 
follicles  which  are  situated  along  the  course  of  the  urethra.  Some  degree  of 
follicular  inflammation  is  an  essential  part  of  every  urethritis,  but  it  is  only  when 
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tlu'sc  follicles  assiiiiic  siii-h  Mzr  as  In  lie  i Icinr jn.M lal lie  that  the  affection  can  lie 
dignified  by  being  teriiicd  a  cniiiplicatiiui.  In  I  heir  milde.st  form  these  infianied 
follicles  aiv  to  he  felt  as  litllc  shot-like  ixidies  along  the  palpable  part  of  the 
urethra.  'I'liey  occur  nio)-e  conmionly  upon  the  roof,  where  follicles  are  more 
numerous,  but  are  most  I'eadiiy 
felt  u|ion  the  floor.  There  ai'e 
certain  regions  which  are  particu- 
larly liable  to  be  iiffected:  for  ex- 
ample, the  glands  at  the  anterior 
exti-emity  of  the  fossa  navicularis, 
those  in  the  region  of  thejieno-scro- 
tal  angle,  and  those  in  the  bulb. 
Two  follicles  situated  within  half 
an  inch  of  the  meatus  are  coni- 
monl>-  iin-olved.  They  appear  as 
little  swellings  in  the  ])ockets  on 
both  sides  of  the  fremnn  and  gen- 
erally go  on  to  sui)i)uration.  (I'^ig. 
023.)  They  usually  drain  exter- 
nally and  not  into  the  urethra.  Tin 
ducts  of  these  glands  are  generally 
to  be  seen  through  a  wire  sjx'cu- 
luni,  and  are  always  reiwlily  dis- 
tinguished in  cases  of  slight  bal- 
anitic  hyposp.-idias. 

Most  of  the  follicles  when  inilamed  show  a  connui'udable  tendency  to 
drain  into  the  urethra.  Xol  \'ei-y  infreciuently,  however,  the  ducts  become 
obstructed,  the  ]iroducts  of  inflammation  Itreak  through  the  capsule  of  the  gland, 
and  periurethral  ai)scess  results.  This  a[)pears  at  first  in  the  form  of  a  fairly 
large  swelling,  gen(>rally  at  the  side  of  the  urethra.  This  swelling  increases  rap- 
idly in  size,  with  reddening  and  udema  of  the  overlying  skin,  and  in  due  time 
the  abscess  ruptures — externally  in  the  majority  of  eases,  less  fre(|uently  into 
the  urethra,  .•uid  only  rarely  in  both  directions.  When  it  ruptures  into  the 
lU'ethra  there  is  considerable  danger  that  urine  will  l(-ak  into  the  cavity  and 
that  uiinai\\-  infllt  I'ation  will  I'esult  :  but  wlun  it  ruptures  externally,  healing 
geneially  hakes  plai'e  rapidly.  \\'hen  iuplui-e  takes  ])lace  in  both  directions 
there  is  left  a  urinary  fistula,  which,  although  it  wards  off  the  danger  of  lU'inary 
infiltration,  is  apt  to  result  in  a  fistula,  the  closure  of  which  is  often  difficult 
to  obtain.  W'lien  such  an  abscess  occurs  in  the  region  of  the  bulb,  the  swelling 
ma\'  be  dilTuse:  the  whole  ])erineum  may  be  converted  itUo  a  red,  hot  .and  angry- 
looking  tumor. 

Treatment. — The  small  infianied  follicles  along  the  urethra  freipiently  take 
care  of  themselves,  finally  draiiung  into  the  urethra,  usually  after  the  lajise  of  a 
few  weeks.  \\'liei-e  the  infiannnation  pei-sists  it  is  possible  to  assist  drainage  by 
identifying  the  opening  of  the  duct  through  a  urethroscope  and  enlarging  it  by 


Ktc.  .528.— Slippiirutivi-  l-olliculitU  C.iill.liraliiif; 
(iunorrlural  L'retliritis.  A  typical  suppurating  fullicle 
bositle  the  frenimi. 
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a  short  incision  with  a  Koiiniann  iviiitc.  Tiiis  operation  is  a  tU'licatr  and  (lifHcnit 
one  and  liivciy  to  fail  except  wiuii  executed  hy  an  expeil.  W'iiere  the  (hiet  is 
o]ien.  tlie  follicle  discliarjiinii-  into  the  urethra  Init  not  healin^^  the  cavity  may 
he  inj<'cted  with  an  antise|)tic  solution  hy  means  of  a  long  filiform  syringe.  This 
also  is  a  delicate  pi-ncedure.  In  some  of  the  more  chronic  cases  I  have  thought 
that  massage  of  tlie  ui'ethra  upon  a  souml  hastened  the  jirocess  hy  tending  to 
empty  the  glands,  Init  I  am  l)y  no  means  smv  that  henelit  resulted.  The  two 
glands  idjovo  referred  to,  which  appear  upon  both  sides  of  the  frenum,  are  rather 
likely  to  be  involved  simultaneously  and  generally  rupture  externally.  They 
show  a  marked  tendency  to  j)erforate  beneath  the  frenum,  leaving  a  troublesome 
bridge  of  tissue.  Much  trouble  may  be  saved  by  jjromirtly  incising  them  trans- 
versely, so  as  to  divide  the  frenum.  The  wound  then  heals  jjromptly  and  j^rac- 
tically  without  deformity. 

Periurethral  Alisress. — l*ei-iurelhral  abscess  of  any  size  is  a  s(>rious  compli- 
cation. Not  only  are  inHltration  of  urine  and  urinary  fistula  to  be  feared,  but 
the  excessi\-e  \ascularity  of  the  i)arts  makes  absorption  rapid  and  pya-niia  an 
occasional  result.  There  has  been  a  distinct  tendency  to  temporize  too  much 
with  these  abscesses,  and  the  fear  of  doing  damage  to  structiu'es  with  which  the 
surgeon  was  unfamiliar  has  prevented  their  being  handled  in  a  vigoious  and 
effective  manner.  If  dealt  with  upon  the  princii)lcs  governing  the  treatment 
of  abscess  elsewhere  they  will  show  good  results.  As  soon  as  the  presence  of 
]ius  is  jirobable,  or  even  to  be  suspected,  they  should  be  freely  incised,  care  being 
taken  not  to  open  the  urethra  if  this  can  be  avoided.  It  is  particularly  in  the 
region  of  the  perineum  that  promjjt,  free  incision  of  such  an  abscess  is  likely  to 
])revent  serious  destruction  of  tissue  or  even  sloughing  of  large  portions  of  the 
bulbous  uii'thra.  ^^'here  ru|>ture  into  the  urethi'a  and  infiltration  of  urine  ha\x' 
occurred,  prompt,  free  inci.sion  is  demanded.  Under  these  circumstances  lu'c- 
thral  fistula,  of  course,  results,  but  tissue  destruction  is  lessened  and  the  fistula 
can  be  dealt  with  later  when  the  acute  ]5rocess  has  subsided. 

Cavernitis. — More  rare  than  folliculitis  is  inflammation  of  the  corpora  cav- 
ernosa— cavernitis.  This  results  from  an  extension  of  the  inflammation  in  the 
urethra  through  the  connective-tissue  covering.  In  acute  cases  a  rapidly 
extending  diffuse  inflanmiation,  often  apparently  involving  the  whole  pendu- 
lous portion,  appears,  and  under  these  circumstances  it  is  hard  to  localize  the 
focus  of  the  disease.  The  process  is  an  active  one,  cellulitis  is  extremely  com- 
mon, and  pyicmia  is  not  rare.  Here,  as  in  periurethral  abscess,  there  has  been 
too  much  tendency  to  temjiorize,  and  there  can  be  scarcely  any  doubt  that  a 
free  early  incision  would  materially  diminish  the  danger  to  which  the  patient 
is  exposed,  \\ith  the  ]iatient  under  the  influence  of  a  general  ana-sthetic  there 
should  generally  be  no  difficulty  in  making  out  the  point  where  the  process  is  most 
active,  and  it  is  at  this  ]}oint  that  the  incision  should  be  made.  The  resulting 
scar  a' ways  hampers  the  cavernous  tissue  to  some  extent,  makes  its  distention 
irr(>gular,  and  causes,  as  a  rule,  some  deformity. — There  is  also  a  rare  variety  of 
cavernitis  which  is,  so  to  speak,  chronic  from  the  start.  It  is  a  slowly  advancing 
fibrous  infiltration  of  the  cavernous  tissue,  and  freciuently  results  in  much  deformity. 
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Cou-perilis. — C'owpcr'.s  <;laiids,  two  raceiao.sc  glands  .situated  between  the 
layers  of  tiic  triangular  ligament  and  communicating  with  the  bulbous  portion 
of  the  urethra  1)\-  long  ducts,  are  probably  more  commonly  involved  in  urethral 
inflammation  than  is  generally  appreciated.  Acute  Cowpcritis  is  relatively  easy 
to  demonstrate.  It  comes  on,  as  a  rule,  in  the  .second  to  the  fifth  week  of  an 
acute  urethritis,  and  the  patient's  attrntioii  is  first  attracted  by  sorene.'^s  in  the 
jjerineum.  E.xaniination  at  this  time,  with  the  patient  in  the  lithotomy  posi- 
tion, will  show  a  point  of  tenderness  about  one  inch  in  front  of  the  anus  and  to 
one  side  (if  the  middle  line,  and  generally  a  small  though  distinct  tumor  can  be 
felt.  'i"hr  process  is  ordinarily  a  mild  one  and  ([uiets  down  without  treatment 
bi-yond  general  care  of  the  urethra.  In  .some  ca.ses,  however,  it  goes  on  to 
supjjuration,  with  the  formation  of  an  ab.scess,  which  generally  ruptures  ex- 
ternally, discharges,  and  heals.  More  rarely,  the  ab.sce.ss  communicates  also 
with  the  ui-ethra  and  a  urinary  fistula  results.  The  role  of  these  glands  in  the 
produi'tidu  iif  chrdnic  urinary  fistula>,  often  improperly  supposed  to  be  ruptures 
of  the  urethra  behind  a  stricture,  has  frequently  been  overlooked.  The  work 
of  Alexander  and  Motz  shows  clearly  that  these  glands  are  often  iin-ol\-eil  in 
the  chronic  urethritis  which  occurs  with  stricture  and  that  the  intlannnation 
often  leads  to  fistuhr.  The  frcciuency  of  chronic  Cowpcritis  is  very  difficult  to 
estimate.  Unless  the  glands  are  considerably  enlarged  they  cannot  be  felt, 
and  I  am  inclined  to  think  that  they  play  a  larger  role  in  the  persistent  gleety 
discharge  of  clu'diiic  urethritis  than  they  lia\'c  Imth  crcdiicil  wjili. 

Infection  of  Periuretliral  Ducts,  andso-called  Supernumerary  Meatuses.— 
Among  the  anomalies  of  the  urethra  occasionally  seen  are  ducts,  of  greater  or 
less  length,  which  start  near  the  meatus  and  run  backward  more  or  less 
parallel  witli  it.  .Mun-  c(i:iiiii(in  arc  tlic  cases  of  false  or  blind  meatus. 
This  contlitidu  gcmially  occuis  in  ciscs  of  imidcrate  balanitic  hypospadias  in 
which,  ab()\'c  the  true  opening  of  tlic  urethra,  is  found  a  depression,  sometimes 
an  eighth  of  an  inch  in  depth,  which  cutis  blindly.  These  anomalies  are  inter- 
esting in  the  ]ireseiit  connection  because  these  ducts  or  depressions  are  not 
infre(juently  infected  with  the  gonococcus,  and  the  infection  may  here  pei-sist 
long  after  the  uiitliral  lesion  has  healed  and  thus  jierpetuate  the  disea.-^t'.  If 
the  po.ssibility  of  their  presence  is  borne  in  mind  they  cease  in  great  measure 
to  be  a  source  of  danger.  Their  treatment  is  often  difficult  because  of  their 
length  and  small  calibre,  and  it  is  by  no  means  easy  to  eradicate'  the  infection. 
The  injection  of  strong  antiseptic  solutions  by  means  of  a  blimt  hypodermic 
needle  will  generally  effect  a  cure.  Should  this  fail,  free  opening  of  the  duct 
or  e\-en  its  excision  may  l)e  reiiuiretl. 

Balanitis  or  Balano-Posthitis. — Balanitis  is  an  iuHanunation  of  the  surface 
of  the  glans,  while  posthitis  is  an  inHannnation  of  the  inner  lamella  of  the  pre- 
puce, which  lies  directly  in  contact  with  the  surface  of  the  glans.  It  is  evident 
that  infianunation  of  one  of  these  membranes  cannot  long  exist  without  the 
involvement  of  the  other,  so  that  the  term  iia  la  no- post  hit  is  is  anatomically 
more  accuiate.     The  tei'in  balanitis  is.  iiowe\'er.  used  to  cover  both  conditions. 

The  process  is  a  complication  of  gonorrlKcal  urethritis  only  in  a  ijuite  acci- 
voi,,  VI.— 4s 
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dental  way.  It  arises  from  irritaticm  from  any  source,  and  in  tliis  way  a  j^on- 
orrhu-al  discharge  may  act  as  a  source  of  irritation.  Except  in  persons  of 
uncleanly  habits,  or  in  the  presence  of  phimosis,  it  is  not  a  common  complication. 

P.vTHOLOGY. — In  the  milder  degree  there  are  redness,  slight  swelling,  and  loss 
of  the  surface  ejiithelium  in  larger  or  smaller  patches.  In  more  se^•ere  cases 
there  is  (pdema  both  of  the  glans  and  of  the  prepuce,  and  the  loss  of  epithelium 
may  go  on  to  shallow  ulceration.  With  the  occurrence  of  reck'ma  may  come 
phimosis  sufficient  to  ])revent  retraction  of  the  preimce.  AMieii  this  occurs 
a  sort  of  vicious  circle  is  set  up,  in  which  the  retained  .secretion  becomes  an 
active  irritant,  the  ulceration  becomes  more  extensive,  and  tlie  swelling  in- 
creases: in  fact,  in  the  worst  cases  this  state  of  affairs  may  go  on  to  gangrene 
and  sloughing,  \\iiile  sloughing  is  by  no  means  uncommon  in  the  balanitis 
wiiich  accompanies  chancroidal  ulceration,  it  is  extremely  rare  in  the  form 
which  accomjianies  gonorrhea;  the  process,  in  this  form,  almo.st  never  going 
beyond  the  i)roiluction  of  a  marl<e(l  ledenia  of  the  whole  penis  and  some 
inflammation  of  the  inguinal  lymph  nodes.  The  latter,  howe\-er.  almost  never 
suppurate. 

Symptoms. — In  the  milder  forms  there  are  slight  itching  and  burning  with 
some  redness  of  the  surface.  AMien  the  inflammation  becomes  more  severe 
there  is  distinct  ci^dema  of  the  dependent  portion  of  the  prepuce.  Ordinarily, 
this  produces  partial  phimosis,  without  seriously  obstructing  retraction  of  the 
prepuce.  The  ledema,  however,  may  be  sufficient  to  cause  some  retention  of 
the  secretion  and  thus  aggravate  the  inflanmiation.  Where  balanitis  occurs  in 
the  presence  of  a  phimosis,  or  when  the  swelling  is  sufficient  to  cause  a  marked 
degree  of  the  latter  condition,  the  inflammation  is  at  once  aggravated,  the 
.secretion  being  much  increased  in  amount  and  not  infrecjuently  changed  in 
character  through  the  admi.xture  of  a  certain  anunmt  of  pus.  The  parts  are  gen- 
erally reddened,  especially  about  the  free  border  of  the  prepuce,  and  this  red- 
dening extends  upward  and  toward  the  pubes.  At  times  there  are  red  streaks 
of  lymphangitis,  with  redness  and  swelling  of  the  inguinal  lymph  nodes.  In 
extreme  cases  the  swelhng  may  be  great,  and,  on  account  of  the  slowing  of  the 
circulation,  the  color  may  be  bluish  or  cj'anotic.  In  general,  the  amount  of 
discharge  is  closely  related  to  the  severity  of  the  inflammation. 

Di..vG.\().sis. — The  determination  of  the  existence  of  a  balanitis  generally 
l)resents  no  difficulties,  and  the  only  questions  which  cause  any  trouble  are  those 
relating  to  its  etiology.  Thus,  it  is  by  no  means  always  easy  to  distinguish 
the  varieties  due  to  uncleanliness  or  irritation  of  urethral  discharge,  from  that 
which  is  due  to  chancroidal  or  specific  ulceration.  In  the  absence  of  phimosis 
tlie  diagnosis  shoidd  present  no  difficulties.  Retraction  of  the  prepuce  will 
show  characteristic  reddening  of  the  glans,  with  loss  of  surface  epithelium,  and 
these  alterations  will  at  once  distinguish  the  affection  from  simi)le  retention 
of  urethral  discharge,  on  the  one  hand,  and  from  the  deeper  and  more  marked 
ulcerations  of  chancroid,  on  the  other.  The  presence  or  absence  of  urethral 
discharge  can  also  at  once  be  ascertained. 

AVhere  marked  phimosis  exists  and  the  prepuce  cannot  be  ri'tracted.  the  diag- 
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iiosis  is  miicli  iiioic  difficult.  (Fij;.  .">1'4.)  Hciv  the  discharge  from  the  opening 
iiiiiy  look  precisely  like  that  of  an  acute  urethritis,  and  it  is  then  impossible 
to  say,  fniiii  tiicrc  inspection,  \vhcthcr  it  comes  from  the  preputial  sac.  or  not. 
It  is  a  coiiiMion  eri-or  to  rej^ai'd  a  swollen  pi-epuce,  with  free  ])urulent  ilischarge, 
as  sifinificaiit  of  acute  urethritis.  Where  such  a  coiuhtion  exists,  error  can  lie 
avoided  hy  carefully  irrigating  the  cavity  of  the  prepuce,  for  which  pur])ose 
a  Mniit-uozzlrd  syringe,  or  better  still  a  catheter,  should  be  used.  If,  after  thi.s 
has  been  done,  it  is  found  po.ssible  to  retract 
the  prepuce  sufficiently  to  expo.se  the  meatus, 
I  lie  presence  or  ab.sence  of  inx'thral  discharge 
containing  the  gonococcus  ma\'  readily  be  as- 
ceitained.  If  such  retraction  camiot  be  effected, 
the  ]iatienl  may  be  told  to  pass  his  urine  into 
two  glasses,  when  cloudiness  of  one  or  both 
portions,  together  with  the  demonstration  of 
the  gonococcus  in  the  ]ius,  will  lead  to  a  correct 
diagnosis.  If,  on  the  other  hand,  the  urine  is 
deal' in  both  portions,  the  condition  is  e\iilently 
one  of  pui'c  balanitis.  In  the  presence  of  a, 
tight  phimosis  it  is  a  more  difficult  matter  to 
make  the  distinction  between  simple  balanitis 
and  that  due  to  chancroidal  or  specific  infection. 
.Vs  a  rule,  it  is  possible  to  feel  the  ulceration  due 
to  chanciiiid  e\'en  through  the  (rdematous  pre- 
puce, and  chancroidal  ulceration  about  the 
edge  of  the  ]ire|iuce  is  likely  to  occur,  while,  in 
specific  lesions,  the  induration  and  thickening  of 

'  .  .  .    "^  1  u;.  521.  — njil.-initi.s      Coinpluatiiig 

the      ulcer    are    likely    to    be    i[uite    appreciable.       Gonorrlural    rrcthritU.      in  this  case 
Ti.ii'ii  i*i*  ii*  I  i-      c      tlie    pn'puce    wius    so    swollen    that    it 

In  both  ot  these  conditions  the  mvohTinent  of    ^^J  ^^^  ^^  ^^,^^^^,^,^,  ^,„,,  ^,,^  ^.^^_ 
the    inguinal    Ivinph    nodes    takes    place   more     "o"''*  «'»•-'  "'"'l<'  <">'>■  nft^r  thorough 

•.  1        ,1      ,         1-      irriKiitioii   of  thr    preputial   saek. 

promptly    and    is    more    pronounced;     tiiat    of 

chancroid  showing   distinct   inflammatory   conditions,   while   that    of   ,syphilis 

shows  the  hard  tliscrete  adenopathy  characteristic  of  the  disease. 

THK.\T^^•:^■T. — The  remarks  which  were  made  in  reference  to  the  differential 
diagnosis  apply  with  eciual  force  to  the  treatment.  The  cases  without  jihimosis 
are  easy  to  cure,  while  those  with  phimosis  are  more  difficult  to  manage.  In 
the  iiiilil  cases  the  secretion  should  be  washed  otT  with  some  bland  .solution  or 
with  simple  warm  water.  The  surface  should  be  carefully  dried  and  then 
])owdered  with  boric  acid  and  l;ilciiin  powder  in  e(|ual  jiarts,  with  liiiely  pow- 
dered lioric  acid,  or  with  c;iloinel.  Tlie.-;e  measures  .should  be  carried  out  by 
the  palieni  two  or  thice  times  w  day,  and  a  cure  will  generally  result  in  a  few- 
days,  provided  that  the  urethral  di,scliarge  is  properly  attemled  to.  In  the 
more  .severe  cases,  in  wliiili  it  is  possible  to  expo.se  the  surface,  it  may  be  well 
to  wash  it  with  some  antiseptic  solution  (c.(7..corrosivesublimate  1 :  .">,()()(),  carbolic 
acid  f  per  cent,  or  silver  nitrate  1  per  cent)  and  then  to  ajiply  powtler  as  before. 
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Where  rrtraction  of  tlic  prepuce  isiiiii)()ssil)]e,  treatment  is  less  effective.  The 
cavity  of  the  prepuce  .should  he  irriiiated  two  or  three  times  a  day  witii  a  solu- 
tion of  boric  acid  {'2]X'V  cent )  oi'  of  corrosive  .suljhiuale  (1 ;  .J.UOO).  If  thi.s  is  care- 
fully done  and  if  tiie  urethral  discharge  is  properly  treated,  the  inflammation 
will  as  a  rule  t|uiet  down  in  a  few  days,  so  that  the  ])re])uee  can  he  retracted 
and  the  ti'catment  carried  nu  as  ahove  suggesteil.  In  liic  mmc  sr\ere  grades, 
with  great  (edema,  profuse  discharge,  etc..  it  may  lie  wise  to  soak  the  whole 
organ  in  a  hot  solution  of  horic  acid  for  half  an  hour  or  an  hour  twice  a  day, 
irrigations  being  employed  at  the  same  time  in  the  manner  described  above.  In 
the  woi-st  cases  confinement  to  bed  may  be  necessary.  Where  gangrene  or 
sloughing  threatens,  a  dorsal  incision  may  be  recjuired,  but  this  is  practically 
never  necessary  in  the  form  of  balanitis  which  comjilicates  gonorrhcra,  though 
it  is  (|uite  often  needed  in  balanitis  due  to  chancroid. 


III.  CHRONIC  (;oN()RRii(i:Ab  riiirriiRrns. 

To  describe  chronic  urethritis  as  a  whole,  as  a  process  involving  both  the 
anterior  and  the  posterior  jjortions  of  the  urethra,  would  be  logical  and  i)roi)cr, 
were  it  not  for  the  fact  that  the  human  mind  is  incapable  of  grasping  a  mass  of 
correlated  conditions  thus  broadly  grouped.  That  chronic  anterior  urethritis 
and  chronic  posterior  urethritis  frequently  coexist  should  not,  however,  be  for- 
gotten, although,  in  the  interest  of  clearness,  it  is  better  to  consider  them 
separately. 

Chronic  anterior  urethritis  is  a  direct  sefpiel  to  acute  urethritis,  and  it  is  not 
always  easy  to  say  at  exactly  what  moment  of  time  it  should  be  ternu'd  chronic 
In  general,  it  is  proper  to  regard  as  chronic  those  cases  which,  having  passed 
through  their  acute  symptoms,  become  more  or  less  stationary.  Some  ap- 
parently acute  infectious  become  chronic  within  a  week  or  two,  and  others, 
one  might  almost  say,  are  chronic  from  the  start.  Then,  again,  there  are  cases 
which  cannot  be  said  to  become  chronic  until  after  the  lajise  of  two  or  three 
months. 

The  pathological  changes  of  chronic  anterior  urethritis  may  be  divided  into 
superficial  and  deep — those  involving  the  mucous  membrane  and  the  lining 
membrane  of  the  glands,  and  those  in  which  the  ])rocess  has  extended  into 
the  periglandular  connective  tissue,  and  in  which  connective-tissue  changes  are 
primarily  at  fault.  The  superficial  changes  are  relatively  unimportant  and 
consist  in  chronic  infiltration  of  tiie  surfaces  with  its  accompanying  chronic  con- 
gestion and  the  catarrhal  processes  in  the  glands  and  ducts.  From  these  sup(>r- 
ficial  changes  there  occasionally  results  a  pc-culiar  alteration  of  the  eiiithelium 
from  the  cylindrical  to  the  flat  tyi)e.  in  which  it  more  nearly  resembles  the  epithe- 
lium of  the  skin.  It  is  doubtful,  however,  whether  these  changes  of  structure 
occur  in  jiurely  superficial  processes.  They  are  associated  unquestionably 
with  the  deeper  connective-tissue  changes,  ^^'ith  this  group  may  be  described 
the  so-called  granular  or  granulating  patches  along  the  urethra — patches  which 
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coiTos]5ond  to  points  whore  the  inflaniniation  has  remained  sluggish  and  has 
resisted  treatment.  Where  lesions  reseml)Hng  in  some  degree  true  granulations 
exist,  the  infiammation  has  always  extended  beneath  the  mueous  inenil)rane, 
and  these  lesions  therefore  oceupy  the  middle  jjiaee  between  the  superheial  and 
the  deep  group. 

Tlie  dee]  er  ehaiiges,  tiuise  of  tlie  eonne('ti\'e  tissue,  are  1)}'  far  the  nio.-t  im- 
portant. Of  these,  the  most  eommon  and  the  most  far-reaching  are  the  jieii- 
glandular  infih  rations,  wliere  the  l)aeteria  have  Iiroken  through  the  lining 
luemhi-aiie  of  the  follicles  and  lia\i'  iii\'aded  the  (vniiiective  tissue,  and  where, 
in  conseciuence,  as  the  proce.s.s  .subsides,  the  round-cell  infiltration  gives  place 
to  new-formed  eonnective  tissue  which  in  turn  j^roduccs  scars.  This  is  the 
basis  of  stricture,  a  lesion  of  far-reaching  imjiortance.  In  many  instances  these 
scars  may  be  confined  to  the  region  immediately  surrounding  the  follicles  and 
so  localized  that  tliey  are  more  jjroperly  regarded  as  instances  of  folliculitis 
than  of  stricture.  Wliere  the  process  has  extended  more  widely  and  the  coimec- 
tive-tissue  changes  have  co\cred  a  sufficient  area  to  form  a  scar  which,  when 
it  contracts,  will  affect  the  calibre  of  the  urethra,  organic  strictm-e  may  be  .said 
to  have  begun.  These  infiltrations  are  particularly  liable  to  affect  certain 
regions  of  the  urethra,  douljtless  largely  iiecause  of  the  greater  munber  of  glands 
in  these  regions  and  also  for  mechanical  rea.sons.  Thus,  the  region  of  the  fo.ssa 
navicularis,  and  i)articularly  the  area  just  behind  it,  are  not  uncommonly 
affected.  The  region  of  the  ])eno-scrotal  angle  is  commonly  at  fault;  hero 
not  so  much  on  account  of  the  number  of  glands  as  because  the  conformation 
of  the  urethra  at  this  point  jiroduces  stagnation  of  tlischarge  and  favoi-s  burrow- 
ing of  pus.  The  worst  i-egion  of  all  is  the  btdb,  and  here  both  th(>  number  of 
glands  and  the  fad  thai  it  is  the  lowest  point  in  the  uretlu'a  a  circumstance 
which  favors  the  mechanical  retention  of  secretion)  make  for  ti'ouble. 

Small  excrescences  of  the  nuicous  membrane  (])oIypi  or  pa|)illomata)  are  a 
rare  result  of  chronic  urethritis  and,  when  they  exist ,  they  serv(>  to  |)erpetuate  the 
process. 

In  general,  chronic  anterior  urethritis  is  nuich  less  common  than  chronic 
posterior  ui'ethritis,  the  (lerinan  school  to  the  contrary  notwithstamling.  The 
accessibility  of  this  ])ortion  of  the  urethra  and  the  comparatively  superficial 
position  of  the  glands  make  its  treatment  easy  and  its  cure  more  certain,  except 
in  cases  in  which  a  stricture  of  the  urethra  exists. 

SvMPTo.Ms. — In  the  great  majority  of  cases  then>  are  no  symptoms  and  the 
process  declares  itself  only  by  two  signs,  which,  as  they  do  not  seriously  incom- 
mode the  i)atient.  are  liable  to  be  overlooked  and  neglected.  These  signs  are: 
a  slight  discharge  most  marked  in  the  morning,  and  the  presence  of  shreils  in  the 
urine.  These  discharges  may  be  grouped  under  that  ail-embracing  and  rather 
pernicious  term — gleet.  They  vary  from  a  slight,  thick  purulent  discharge, 
appearing  at  the  meatus,  to  a  slight,  sticky,  whitish,  or  glycerin-like  effusion, 
or  even  to  a  still  thinner,  more  watery  discharge.  The  variation  is  due  to  the 
character  of  the  |)rocess,  the  more  jiurulent  one  usually  appearing  earlier  and 
showing  more  marked  activity  of  round-cell  infiltration,  while  the  othoi-s  are  a 


758  AMERICAN  PRACTICE  OF  SURGERY. 

result  of  a  chi-oiiic  ropidiml  catarrh,  characteristic  of  mucous  membranes. 
At  times,  slight  |iain  nf  a  iicurai,i;ic  type,  slight  irritation  on  the  passage  of  urine, 
or  slight  itching  may  l)e  experienced,  hut  were  these  .symptoms  more  common 
the  process  would  he  less  neglected. 

In  all  varieties  of  chronic  urethritis  there  are  shreds  in  the  urine.  If  the 
process  is  confined  to  the  anterior  urethra,  these  shreds  occur  exclusively  in  the 
first  portion  of  the  urine.  Clearness  of  the  second  portion  nuist  not.  h(iwe\rr, 
be  held  to  acquit  the  posterior  urethra,  as  a  clear  second  urine  is  nut  uncom- 
monly found  with  extensi\'e  damage  to  this  portion.  When  the  anterior  j^rocess 
is  still  som(>what  subacute,  the  first  urine  may  be  cloudy  or  turbid,  largely  owing 
to  the  presence  of  mucus,  and  in  this  turbid  urine  the  shreds  are  seen  floating. 
This  turliidity  shows  lioth  a  more  recent  and  a  more  diffuse  process,  though 
still  confined  to  the  anterior  urethra. 

Di.\(iNusis. — It  should  be  constantly  borne  in  mind  that  in  many,  perhaps 
in  most  cases,  tliere  is  nothing  in  the  symptoms  to  distinguish  chronic  anterior 
from  chronic  posterior  lu'ethritis.  The  urine  is  a  very  unceitain  guide.  The 
shape,  consistency,  and  size  of  the  shreds  may  convey  to  the  expert  information 
from  which  he  is  entitled  to  form  an  o])inion ;  but  the  more  I  see  of  these  shreds 
the  less  certain  I  feel  of  their  origin,  and  a  comprehensive  discussion  of  the  possi- 
bilities is  here  out  of  place. 

Two  (jucstions  of  importance  need  to  be  decided  : — First,  what  portion  of  the 
urethra  is  involved,  and  what  is  the  nature  of  the  lesions;  and.  second,  is  the 
process  still  due  to  the  gonococcus?  Of  the  methods  of  search  for,  and  the 
means  of  indentifying,  the  gonococcus  in  chronic  urethritis,  I  shall  deal  more 
fully  under  the  heading.  The  Cure  of  Gonorrhoea,  and  I  will  not,  therefore,  discuss 
it  here. 

Methods  of  Localising  the  Seat  of  the  Disease. — The  patient  should  first  be 
instructed  to  j^ass  his  water  into  two  glasses.  If  the  second  glass  is  free  from 
abnormal  constituents,  we  maj^  infer  that  the  process  is  either  confined  to  the 
anterior  urethra  or  that,  if  the  ])osterior  urethra  is  involved,  the  amount  of 
secretion  is  small — that  is,  not  enough  to  flow  backward  into  the  liladder.  If 
the  second  urine  be  cloudy  or  contain  shreds,  the  diagnosis  of  posterior  inflam- 
mation may  be  made  with  considerable  certainty.  In  order  to  make  still  more 
sure  that  the  disease  is  confined  to  the  anterior  urethra,  it  is  necessary  by  some 
method  either  to  remove  the  secretion  from  tlie  anterior  urethra  after  it  has  been 
allowed  to  accunudate  for  several  hours,  or  to  color  the  secretion  in  this  region 
in  such  a  manner  that  it  can  be  readily  identified.  The  patient  is  therefore  in- 
structed to  return  upon  the  next  day  and  not  to  empty  his  bladder  for  some 
hours  before  the  visit.  The  whole  anterior  portion  of  the  canal,  including  the 
bulb,  is  then  irrigated — preferablj-,  I  believe,  with  a  small  catheter  and  a  s}-ringe 
until  the  wash  water  returns  clear.  As  it  is  not  always  eas}'  to  be  sure  that  rhe 
irrigation  is  absolutely  complete,  without  using  a  degree  of  force  which  might 
possibly  overcome  the  resistance  of  the  cut-off  muscle,  it  is  better  to  irrigate 
W'ith  some  solution  which  vnW  color  any  remaining  shreds  and  thus  render  them 
less  liable  to  be  overlooked.     I  ordinarily  employ  a  solution  of  potassium  per- 
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manganatf  (1  : 2,.j00)  and  this  technique  has  given  good  results  in  my  hands. 
If,  after  this  irrigation,  the  patient  empties  his  bladder,  anj'  abnormal  con- 
stituents in  the  urine  must  come  from  behind  the  triangular  ligament. 

Another  satisfactory  method  is  to  inject  into  the  anterior  urethra  some  so- 
lution which  will  deeply  color  the  shreds,  and  thus  allow  them  to  be  picked  out 
from  those  coming  from  liehind.  For  this  pm-posc  a  solution  of  zinc  pennangan- 
ate  (I:. 500)  may  be  used.  This  should  be  injected  into  the  anterior  urethra 
with  a  small  inj(>ction  syringe,  and  should  be  retained  for  about  half  a  minute. 
Another  solution,  perhaps  etjually  .satisfactory,  is  methylene  blue,  though  I 
linvc  liad  no  experience  with  its  use.  After  the  secretion  of  the  anterior  urethra 
lias  hern  lived,  the  patient  empties  his  bladder  and  the  presence  of  unstained 
.shreds  may  be  ascertained.  Tliis  nietliod  is  not  as  accurate  as  the  one  pre- 
viously described. 

The  process  thus  having  been  narrowed  down  to  the  anterior  urethra  it 
becomes  important  to  know  how  much  of  the  urethra  is  involved  and  in  what 
particular  ))art  of  the  canal  tlie  trouble  lies.  For  this  a  more  exaet  and  far- 
reaching  examination  must  Ijc  undertaken,  generally  at  a  subsequent  visit. 
Some  fvnther  information,  however,  can  be  obtained  by  the  introduction  of  a 
bougie-a-boule.  A  bougie  is  selected  which  will  readily  i)ass  the  meatus  and 
this  is  slid  gently  along  the  urethra  to  the  bulb.  If  at  certain  points  the  patient 
complains  of  pain  it  is  fair  to  presume  that  the  process  is  here  most  active.  In 
general,  I  oiiject  to  in.strumental  examination  of  the  urethra  except  after  the 
administration  of  urinary  anti.'^eptics,  and  for  this  purpose  the  bal.-^ams,  pref- 
erably oil  of  sandal  wood,  are  superior  to  urotropin.  It  is  wiser  to  put  the  pa- 
tient upon  antiseptics  and  .allow  him  to  return  in  a  few  days  for  a  more  thorough 
examination. 

This  examination  should  include  a  search  kn-  stricture  of  the  anterior  urethra, 
for  inflamed  follicles,  and  for  patches  or  areas  of  congestion,  sometimes  called 
granulations.  The  examination  for  stricture  wii!  i)c  fully  <lescril)('d  under  that 
heading. 

The  presence  of  follicles  is  best  demonstrated  by  the  introduction,  into  the 
urethra,  of  a  sound  as  large  as  the  meatus  will  take  comfortably.  This  should 
not  lie  ])assed  hcynml  the  bull).  Careful  paljmtion  of  the  whole  anterior  urethra 
upon  this  sound  will  show  the  jiresence  of  little  shot-like  bodies  or  even  larger 
swellings,  if  follicles  exist,  though  it  is  by  no  means  always  easy  to  be  sure  of 
those  on  the  roof  of  the  canal.  Areas  of  thickened  tissue  or  of  undue  sensi- 
tiveness along  the  canal  can  also  lie  made  out.  Follicles  may  be  found  in 
any  portion  of  the  canal,  conunonly  in  the  tii-st  inch,  at  the  pemvscrotal  angle, 
and  chiefly  in  tiie  l)uli).  Areas  of  residual  infiltration  are  most  connnon  at  the 
peno-scrotal  angle  anil  in  the  Inilb. 

La.stly  comes  the  examination  witli  the  urethrosco])e.  This  methoti  of 
examination  is  most  attractive,  i)articularly  to  those  who  have  never  used  it. 
because  it  allows  dii-(>ct  visual  inspection  of  the  whole  anterior  urethra.  In 
practice,  however,  its  lieauties  pale  somewhat,  for  it  is  really  difficult  to  decide 
the  exact  cliaracter  of  wiiat  is  .seen. and  the  t(>xt-book  d(>scriptions  of  lo.ssof  jiolish 
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on  the  surface,  of  reddened  mouths  of  duets  and  areas  of  granulations,  ai-e  sur- 
prising!}^ hard  to  reconcile  with  the  clinical  appearances.  The  method  is  pre- 
eminently one  which  belongs  to  the  trained  specialist,  and  the  occasional  urc- 
throscopist  will  use  his  impressive  apparatus  more  for  its  effect  upon  the  patient's 
mind  than  for  i  ny  real  benefit  which  it  may  confer  upon  his  disease.  Believ- 
ing, as  I  do,  that  urethroscopy  is  of  value  only  to  the  expert,  no  extended 
description  of  techniciue  will  be  here  given. 

Urethrosco]iy  became  satisfactory  only  with  the  introduction  of  the  incan- 
descent "cold"  laiuii.  There  can  now  be  obtained  a  great  variety  of  instru- 
ments, any  one  of  which  is  satisfactory,  and  in  all  of  them  the  fundamental 
element  is  a  straight  tube  carrying  in  its  walla  small  electric  light.  This  light, 
situated  at  the  1i|i  of  the  instrument,  gives  excellent  illumination  nf  the  field. 
With  this  instrument  the  expert  can  detect  very  minute  changes  in  the  surface 
of  the  urethra  or  follicles  from  which  a  minute  droj)  of  pus  can  be  expressed. 
Bluish  congested  areas  may  be  seen;  stiffening  of  the  wall  by  connective- 
tissue  changes  can  be  appreciatctl  Ity  the  way  in  which  the  urethra  folds  itself 
over  the  end  of  the  instrument;  and  the  position  and  character  of  the  lesions 
can  be  accurately  determined.  Of  still  greater  importance  than  the  determi- 
nation of  these  different  pathological  conditions  is  the  opportunity  which  the 
instrument  affords  of  making  direct  apjilication  to  the  damaged  areas;  but  this 
more  ]i|-(>pi'i-|y  lielmigs  uiuier  Treatment. 

Chronic  Gonorrhoea!  Posterior  Uretliritis.— Posterior  urethritis  is  inflannna- 
tion  of  that  portion  of  the  canal  which  extends  from  the  anterior  face  of  the 
triangulai-  ligament  to  the  bladder  face  of  the  urethra.  For  practical  purposes 
the  membranous  portion  is  rarely  involved  in  the  inflammation,  except  in  so 
far  as  it  represents  an  extension  of  an  active  process  in  the  bulb  or  in  the  pros- 
tate. Inflammation  of  the  membranous  urethra  is  probably  always  secondary 
to  inflanmiation  either  in  front  of  or  behind  that  region  and  is  therefore  corre- 
spondingly unimportant.  This  is  probably  due,  not,  as  has  been  held,  to  the 
absence  of  glandular  structures,  for  they  are  present  in  ample  numbers,  but 
to  the  fact  that  it  is  a  narrow  portion  of  the  canal,  fiercely  swept  by  the  current 
at  each  urination,  and  to  the  further  fact  that,  the  glandular  structures  being 
superficially  situated,  the  inflammation  finds  a  much  more  ready  foothold  in 
the  prostate  or  in  the  bulb.  In  frequency  and  importance,  chronic  posterior 
urethritis  quite  overshadows  chronic  anterior  uretliritis,  except  when  this  part 
of  the  canal  is  the  seat  of  a  stricture.  Chronic  urethritis  is  genercdhj  posterior 
urethritis,  and  the  explanation  of  this  lies  in  the  fact  that  the  prostate  enters 
into  the  formation  of  the  posterior  urethra.  The  prostatic  urethra  is  a  canal 
running  through  a  glandular  organ  with  a  thousand  ducts.  Once  infection 
of  the  posterior  urethra  occurs,  infection  of  the  prostate  becomes  almost  certain, 
and  the  number,  length,  and  ramifications  of  the  ducts  and  glands  render  the 
process  particularly  liable  to  become  chronic.  //"  it  xcere  generally  believed 
Oiat  the  essential  lesion  in  chronic  gonorrhwa  is  posterior  urethritis,  and  if  treat- 
ment tcere  bcLsed  upon  this  belief,  much  good  would  result,  even  though  the  pro- 
position is  not  scientifically  accurate. 
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Chronic  posterior  iircthriti.s  covers  four  more  or  less  important  conditions: — 
(1)  Catarrhal  urethritis;  (2)  catarrhal  prostatitis;  (3)  chronic  parenchymatous 
prostatitis;  and  (4)  chronic  seminal  vesiculitis.  Just  as  in  anterior  urethritis, 
we  have  to  deal  here  with  a  superficial  and  a  deep  group  of  lesions:  and  again, 
as  in  the  former  condition,  the  superficial  conditions  are  relatively  curable  and 
unimportant,  while  the  deep  lesions  are  stubborn  and  resistant  to  treatment 
and  constitute  the  real  crux  of  the  trouble.  To  the  superficial  grou|)  Ijelong 
ciirnnic  catarrhal  urethritis  a«d  chronic  catarrhal  prostatitis.  Theoretically, 
the  chronic  catarrhal  urethritis  is  an  infianunation  confined  to  the  mucous 
iii(iiil)rane  of  the  jjosterior  urethra.  It  extends  little,  if  at  all,  into  the  ducts 
and  glands:  and.  though  its  existence  is  an  anatomical  pos.sibility,  it  prob- 
aliiy  occurs  only  in  rare  instances  and  is  then  likely  to  recover  under  the 
iniklest  measures.  Chronic  catarrhal  prostatitis  in  its  mildest  forms  should 
])robably  be  classified  with  the  superficial  group  of  lesions,  but  it  is  so  intimately 
bound  up  with  the  deeper  lesions  of  the  prostate  that  the  diagnosis  is  one  of 
great  difficulty  and  always  open  to  doubt.  For  practical  purposes  it  is  better 
to  group  all  cases  of  chronic  prostatitis  together,  rather  than  to  undertake  to 
state  luider  what  circumstances  the  process  is  confined  exclusively  to  the  lining 
membrane  of  the  ducts. 

SvMPTO.MS. — Chronic  catarrhal  posterior  urethritis  has  (iractically  no  symp- 
toms. The  second  urine  may  or  may  not  contain  shreds.  Prol)ably  in  the 
majority  of  cases  which  show  many  shreds  or  clouding  of  the  second  urine,  the 
process  belongs  to  the  deeper  group.  The  slight  discharge  is  often  due  to  the 
remaining  Irsions  in  the  anterior  urethra  and  is  in  no  way  essential  to  the  diag- 
nosis. There  may  be  slight  frequency  of  urination  or  slight  urgency.  Upon 
rectal  examination  the  prostate  shows  no  changes  perceptible  to  the  examining 
finger. 

DiACXosis. — The  diagnosis  is  to  be  made  by  the  demonstration  of  shreds 
after  careful  washing  of  the  anterior  urethra:  such  demonstration  neces.sarily 
convicting  the  posterior  urethra  of  being  the  scat  of  some  lesion.  The  pos- 
terior jiortion  should  then  be  carefully  irrigated  and  the  bladder  completely 
filled,  preferably  with  boric-acid  or  salt  solution  to  prevent  irritation.  The 
patient  then  again  washes  the  pasterior  urethra  by  emi)tying  the  bladder.  The 
bladder  should  then  a  second  time  be  distended  with  about  six  ounces  of  the  so- 
lution and  the  jjrostate  mas.saged.  If.  when  the  bladder  is  again  em|)tied.  any 
abnormal  constituents  are  found,  the  |)resumi)tion  is  that  the  prostate  is  involved. 
If  tlic  solulion  friini  the  l)l.'ul(irr  contains  shreds  in  which  pus  and  nnicus  are 
found,  .some  inllammation  of  the  prostate  is  present,  and  it  may  Ix-  pos.sible 
to  decide,  from  the  small  amount  of  the  secretion,  that  the  process  is  confined 
to  the  superficial  portions  of  the  glands.  The  conclusion,  however,  may  ho  al- 
ways open  to  doubt,  as  it  is  by  no  means  possible  comjiletely  to  empty  the  glands 
and  ducts  by  massage. 

Chronic  Parench5miatous  Prostatitis.— Chronic  jiarenchymatous  prostatitis 
may  be  regarded  as  the  connuon  form  of  prostatitis.  Not  only  are  the  ducts  and 
glands  the  site  of  the  inflannnation,  but  the  periglandular  connective  tissue  is  in- 
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volvcd,  and  rouiid-ccll  iiifiltratiuu  has  taken  pluccand  is  citlicr  still  i)rospnt  or 
is  represented  by  its  i-csults.  which  arr  recognizable  in  the  I'oi'ui  of  connective- 
tissue  changes.  In  many  of  the  more  marked  cases  there  exist  small  al)- 
scesses,  more  or  less  cut  off  from  the  ducts  or  glands  from  which  tliey 
originated,  and  these  abscesses  constitute  the  most  difficult  part  of  the  con- 
dition which  the  surgeon  has  to  treat.  In  severe  types  of  the  disease  the 
gland  may  l)e  lileially  honeycombed  with  miliary  abscesses  and  small  areas 
of  necrosis,  and  it  is  almost  inconceivable  that  anjihing  short  of  total  prosta- 
tectomy will  result  in  permanent  cure.  This  is  un(iuestional)ly  the  most  im- 
portant lesion  of  posterior  urethritis.  The  fre(|uence  with  which  it  occurs  can 
Ijc  stated  only  ai)proxiinately,  as  observers  vary  widely  in  their  estimates. 
Thus  Hierhoff,  in  299  cases  of  posterior  urethritis,  found  chronic  prostatitis 
present,  in  smne  foiiii.  in  100  per  cent.  Frank  in  a  similar  examination  of  210 
cases  found  it  present  in  100  per  cent.  On  the  other  hand,  Hannig,  in  an  ex- 
amination of  2.009  cases  of  chronic  ]){)sterior  urethritis,  foimd  prostatitis  in  only 
50.8  per  cent.  Such  variations  can  be  explained  only  jjy  the  differences  in  the 
character  of  the  material  seen  by  individual  observers,  by  the  differences  in 
the  technique  em])loyed.  and  liy  that  most  ]iotent  cau.se  of  variation  in  sta- 
tistics— the  persoiialily  of  the  olisei-x-ei'.  //  has  (ilrcddi/  been  sutigesterl  that,  for 
'practical  purposesi,  chronic  (jonoirliwa  is  clironic  posterior  urethritis,  and  in  the 
same  way  chronic  posterior  ureihrilis  is  chronic  prostatitis. 

Symptoms  and  Signs. — In  many  cases  the  symptoms  are  nothing  more  than 
those  of  a  moderate  posterior  urethritis.  There  is,  however,  a  well-marked 
tcntlency  to  rela])S(>  whenever  treatment  is  suspended  or  whenever  the  patient 
inthilges  in  the  least  indiscretion  in  diet  or  in  other  ways;  and  the  entire  failure 
of  treatment  to  produce  lasting  effect  should  always  suggest  prostatic  involve- 
ment. In  many  cases  there  is  more  or  less  pain  or  discomfort  in  the  ])erineum: 
frequently  al.so  there  is  a  feeling  of  weight  or  uneasiness  in  the  rectum  when  the 
patient  sits  down;  or  there  are  neuralgic  pains  in  the  region  of  the  perineum, 
groin,  back,  or  hip.  Moderate  frequency  and  urgency  of  urination  are  common. 
On  examination  the  lu'ine  is  likely  to  be  turbid  in  both  portions,  though  in  the 
milder  cases  the  .second  portion  may  be  clear,  with  or  without  shreds.  In  the 
more  severe  cases  there  may  be  distinct  increase  in  the  amount  of  pus  which 
appears  at  the  very  entl  of  urination,  when  the  contraction  of  the  muscles  sur- 
rounding the  prostate  and  the  neck  of  the  bladder  squeezes  out  the  pus  from  the 
ducts  and  glands.  This  is  jjarticularly  likely  to  be  the  case  when  the  condition  is 
the  legacy  of  a  prostatic  abscess  which  has  incompletely  drained.  Examina- 
tion by  rectum  will  always  show  changes  in  the  size,  shape,  or  consistency  of 
the  i)rostatc.  In  the  mildest  cases  there  is  little  enlargement,  but  the  exam- 
ining finger  encountei-s  distinct  areas  of  infiltration  and  parts  of  tlie  prostate 
which  feci  soft  and  boggy. 

In  the  mf)re  marked  cases  the  pro.state  may  be  very  considerably  enlarged, 
generally  more  ujjon  one  side  than  upon  the  other.  Changes  in  consistency 
are  here  the  rule,  and  tenderness  in  some  degree  is  generally  present,  the  amount 
depending  upon  the  acuteness  and  extent  of  the  process  and  the  sensibility  of 
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the  patient.  The  seminal  vesicles  may  or  may  not  he  alwiormall}'  distended. 
Wiiciv  the  ronii((tive-tis.suc  changes  in  the  prostate  are  sufficient  to  produce 
pressure  on  the  ejaculatory  ducts,  retention  of  secretion  in  the  seminal  vesicles 
occurs,  anil  as  a  result  they  will  he  found  distended.  \\'here  changes  in  the  pro.s- 
tate,  though  ('([ually  extensive,  are  so  i)laced  as  not  to  obstruct  the  ducts,  no 
such  distention  occurs.  This  distention  of  the  vesicles  is  entirely  secontlary  to 
the  condition  of  the  prostate  and  should  not  be  confu.sed  with  the  inflammatory 
changes  in  the  vesicles,  which  are  next  to  be  discussed. 

Chronic  Seminal  Vesiculitis  or  Spermatocystitis.  Tliis  is  closely  related 
to  till'  parencliyniatDiis  form  nf  ciininic  prostatitis.  It  may  follow  upon  acute 
jirostalitis,  l)iit  generally,  as  in  ciironic  prostatitis,  it  is — if  one  may  so  term 
it — ehi'onic  fiimi  the  start.  It  is  ])robably  always  present  in  some  degree 
where  there  has  been  e|)i(lidyniitis,  and  is  likely  to  i)e  the  source  of  supply  in 
those  cases  of  recurring  epididymitis  the  origin  (jf  which  is  often  obscure.  Its 
i'elati\'e  lVe(|uency  cannot  at  present  i)e  estimated  with  any  accuracy,  as  the 
methods  of  diagnosis  necessary  clearly  to  establish  its  presence  have  not  been 
carried  out  in  a  sufficiently  large  series  of  cases  to  warrant  accurate  conclusions. 

Symptoms. — In  many  cases  there  are  no  symjjtoms  which  will  differentiate 
chronic  seminal  vesiculitis  from  chronic  posterior  urethritis  or  from  chronic 
jjrostatitis.  Its  (nvsence  has  been  fref|uently  overlooked.  The  most  character- 
istic symptom  is  pain,  generally  of  a  neuralgic  type,  occurring  sometimes  in  the 
testicle,  frecjuently  in  the  lumbar  region  of  the  back,  less  commonly  in  the  groin 
and  in  the  hip.  In  the  latter  region  it  has  given  rise  to  the  erroneous  tliagnasis 
of  hi|)  disease,  and  when  it  occure  it  is  said  to  be  pathognomonic,  but  its  fre- 
cjuency  is  not  such  as  to  render  it  a  very  important  symptom.  Recurring,  un- 
explained exacerbations  of  prostatitis  should  always  attract  attention,  as  they 
point  clearly  to  some  overlooked  source  of  reinfection  which,  though  it  may  be  in 
the  jirostati'  itself,  is  also  freiiueiilly  in  the  seminal  \-esicles.  Recurring  attacks 
of  epididymitis  are  always  suspicious  and  call  for  careful  investigation.  A  very 
characteristic  though  by  no  means  common  manifestation  of  the  disi-ase  is  to  Ije 
found  in  certain  changes  in  the  secretion  evacuated  from  the  vesicles.  Thus 
ha'mos])erniia  and  pyosjiermia  are  diagnostic.  In  the  former  ca.se  the  sperm 
is  reddish,  Ijrownish,  or  chocolate-colored,  and  in  the  latter  it  is  yellowish  or 
greenish  from  the  admixture  of  the  pus.  I'^mptying  of  the  vesicle  under  these 
conditions  is  almost  always  accumjianied  by  pain,  but  this  may  also  occiu'  in 
inflammatory  conditions  of  the  iirostat(>  invoKing  the  ejaculatory  ducts.  A 
great  \aiirty  of  symptoms  referable  to  the  sexual  apparatus  are  also  closely 
bountl  up  with  lliese  conditions  and  are  groujK'd  in  a  general  way  uiuler  that 
much-abusetl  term  sexual  neurasthenia.  This  term  should  clearly  l)e  reserved 
for  those  cases  which  show  an  eiUire  absenci'  of  organic  lesions  and  in  which 
the  symptoms  are  |iurely  subjective.  Impotence  and  e\ery  degree  of  change 
in  sexual  desire  and  efficiency  may  be  present,  and  in  some  cases  ari"  clearly 
dependent  upon  pathological  changes  in  the  vesicles.  A  nioreextended  discussion 
seems  out  of  ])lace  here. 

Dl\gnosis  of  Chronic  Puost.\titis  .\nd  Si:mix.\l  Vi;.siciutis. — A  study 
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of  the  .syiuptoins  ami  the  comlition  nf  tlic  urine,  and  tlic  results  of  localization 
by  washiiif;  without  niassa.uc  will  iidt  lead  to  a  correct  diagnosis.  Exami- 
nation of  the  prostate  by  way  of  the  rectum  and  the  results  of  properly  eon- 
ducted  massage  are  the  two  methods  of  value.  It  is  not  generally  wise  to  make 
a  searching  examination  at  the  first  visit,  and,  as  has  already  been  suggested,  it 
is  better  to  confine  one's  efforts  to  deciding  whether  or  not  the  posterior  urethra 
is  involved,  and  whether  or  not  the  prostate  and  its  appendages  are  to  some 
extent  to  blame.  (Centle  rectal  jialpation  will  suffice  for  the  latter.)  At  the 
next  \isit,  after  the  pnipei'  adiniiiisi ration  of  urinary  anti.'^eptics,  the  patient 
is  allowed  to  empty  liis  bladder  and  the  whole  urethra  and  bladder  are  carefully 
irrigated.  The  bladder  should  then  be  distended  with  six  or  eight  ounces  of 
a  mild  solution,  preferably  of  boric  acid,  and  the  prostate  may  then  be  carefully 
examined.  It  is  l)est  first  to  pass  the  examining  finger  carefully  over  the  whole 
region  of  the  prostate  and  vesicles  in  order  to  get  a  general  idea  of  their  size, 
shape,  and  relations.  The  pro.state  is  then  massaged,  care  being  taken  not  to 
exert  too  much  pressure  for  fear  of  lighting  up  some  smouldering  process.  This 
massage  should  consist  in  stroking  the  prostate  from  above  downward  and  in- 
ward, particular  attention  being  paid  to  the  upper  and  outer  quadrants.  It  is 
frequently  i)ossil)le  to  appreciate  distinct  changes  in  the  size  and  consi,stency 
of  the  prostate  during  the  massage.  The  patient  is  now  allowed  to  empty  the 
bladder  aiul  all  abnormal  elements  found  in  the  fluid  must  come  from  the 
]irostate,  provided  always  that  care  has  been  taken  to  avoid  pressure  upon  the 
vesicle  or  ampulla  of  the  vas.  The  normal  prostatic  secretion,  when  mixed  with 
the  wash  water,  should  present  only  a  pearly  opalescent  appearance.  A  few- 
shreds  or  threads  of  mucus  and  a  moderate  number  of  desquamated  epithelial 
cells  are  within  normal  limits.  The  presence  of  jius  or  bacteria,  especially  in 
any  consideral)le  amount,  at  once  convicts  the  pro.state  of  inflammatory  changes. 
Careful  search  through  the  pus  thus  obtained  will  frequently  be  rewarded  by 
the  discovery  of  gonococci  and  it  is  in  these  residual  cases  that  this  search  is 
most  important,  particularly  in  the  endeavor  to  establish  the  presence  or 
ab.'^ence  of  active  infection. 

The  examination  thus  far  has  taken  no  account  of  the  seminal  vesicles. 
In  their  normal  condition  when  collapsed  the  vesicles  can  hardly  be  felt.  A\'hen 
distended  or  thickened  they  may  be  felt  as  soft,  rounded,  slightly  pear-shajjed 
bodies,  extending  upward  and  outward  from  either  cornu  of  the  prostate. 
^ATlen  distended  the  upper  extremity  is  frequently  beyond  the  reach  of  the 
examining  finger,  though  with  the  patient  in  the  proper  position,  and  with  the 
perineum  pushed  forward  while  at  the  same  time  counter-pressure  is  made  over 
the  bladder,  it  is  frequently  possible  to  reach  all  but  the  tip  of  the  vesicle.  If 
it  is  tlesired  to  obtain  an  accurate  idea  of  the  contents  of  the  vesicle  they 
nnist  ije  expressed  only  after  the  urethra  has  been  thoroughly  washed  and 
the  i^rostate  efficiently  emptied.  The  bladder  is  then  again  distended  and 
the  contents  of  the  vesicle  are  squeezed  out  by  moderate  pressure  exerted  from 
above  downward  and  inward.  If  the  vesicle  is  inflamed,  there  is  considerable 
danger  of  using  too  much  force  and  lighting  up  a  process  which  nature  has  walled 
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oft'.  WliiTc  there  is  niueli  seii.-iliveiiess  (jver  the  vesicle  and  it  feels  .stiff  and 
indurated,  gentleness  is  imperatively  indicated.  It  is  better  only  parth"  to  empty 
the  vesicle  and  then  to  resume  the  task  at  some  .sul3se(iuent  visit  than  to  take 
:uiy  chances  of  lighting  up  infection.  A  .surprising  (juantity  of  material,  occa- 
sionally amounting  to  two  drachms,  will  sometimes  be  obtained  in  this  way. 
It  should  be  at  (iiice  ciiilccted  and  examined  with  the  micro.scope.  The  presence 
of  pus  or  bacteria,  intimately  associated  with  spermatozoa,  epithelial  detritus, 
and  the  heavy  nuicoid  secretion  of  the  vesicle,  will  li-ad  to  a  diagnosis  of  vesi- 
culitis. As  has  already  been  suggested  in  the  discu.-^sion  of  prostatitis,  it  often 
hajipeiis  that  vesicles  are  distended,  as  the  result  of  pressure  on  their  ducts, 
while  they  are  in  no  way  involved  in  the  inflammation.  The  expert  examining 
finger  may  i)erhaps  be  able  to  tell,  by  the  sensation  which  the  empty  vesicle 
conveys  to  it,  whether  or  not  it  is  the  .-^eat  of  inflanunation;  but  an  ojjinion  thus 
formed  is  always  open  to  doubt,  and  nothing  short  of  the  actual  finding  of  pus  in 
the  expressed  contents  will  certainly  convict  of  inflammation.  The  normal  .secre- 
tion of  the  vesicle  is  a  thick  mucilaginous  material  in  which  are  found  innumer- 
able spermatozoa,  which  may  or  may  not  lx»  motile,  according  to  the  nature  of  the 
fluid  with  which  thoy  have  come  in  contact  or  to  the  length  of  time  during  which 
they  lia\c  bciii  ixposcd  to  the  air  before  being  examined.  Some  portion  of  the 
expressed  contt'iits  will  frcimently  be  present  at  the  meatus,  and  if  collected 
and  examined  at  once  it  will  generally  show  motile  spermatozoa.  .Some  changes 
take  place  in  the  contents  of  the  vesicle  jnu'ely  as  the  result  of  retention:  the 
contents  become  thickened,  whiter  and  more  viscid,  and  the  spermatozoa  are 
habitually  non-motile.  This  condition,  however,  does  not  convict  of  inflanuna- 
tion, and  may  and  frequently  does  exist  simply  because  of  pressure  upon  the 
ducts.  Let  it  be  clearly  undei-stood  that  the  actual  finding  of  |nis  in  the  expres.-;ed 
contents  of  the  vesicle,  properly  collected,  and  a  clear  demonstration  of  in- 
flammatory thickening  and  induration  of  the  vesicle,  alone  convict  with  cer- 
tainty. Many  distended  vesicles  are  not  inflamed:  some  inflamed  vesicles  are 
not  distended. 

Trkatmext  of  Chhoxic  A.NTERiou  UuKTHinns  ,\ND  Chko.nk-  Postkrior 
I'rethritis. — Treatment  of  Chronic  Anterior  Urethritis. — Success  in  the  treat- 
ment of  all  chronic  lesions  of  the  urethra  ilepends  directly  upon  accuracy  of 
diagnosis,  'linie  spent  upon  careful  inxestigation,  which  will  lead  to  a  full 
undei-standing  of  the  lesion,  is  time  well  spent. 

^\'here  the  lesion  is  a  rather  dift'use  catarrh  or  wiiere  large  patches  of  the 
urethra,  especially  in  the  bull)  and  at  the  peno-serotal  angle,  are  involved,  the 
disea.se  may  be  treated  as  described  abo\e  under  the  treatment  of  acute  urethritis 
by  irrigation,  either  with  a  catheter  and  .•syringe  or  with  a  nozzle  ami  re,<(n'voir.  It 
has.'^eenuxl  to  me  that,  for  these  particular  cases,  the  nozzle  and  irrigator  afford 
the  best  results.  A  rather  Ix'tter  dilatation  of  the  urethra  is  seeureil,  and  the  fluid 
is  then-fore  more  searchingly  a|)plied  to  the  folds  and  cry|)ts.  A  solution  of  potas- 
sium permanganate,  varying  in  strength  from  1 :  3,(H)0  to  1 :  l.l)()0, answei-s  well  for 
])urpo,-<es  of  irrigation.  In  ca.ses  .•showing  a  turbid  urine  this  mode  of  treatment 
should  be  employed  ilaily  until  turbidity  disappeai-s.     Then  the  interval  Ix-tween 


-m  AMERICAN   PRACTICE  OF  SURGERY. 

the  j^ittings  may  be  cxtemlcd  to  two,  three,  or  even  four  d  lys.  Silver-nitrate 
sohitions,  varying  in  strength  from  1:3,000  in  1 :  1. 000,  are  |i:.rtieul:irl\-  vahiai)le 
for  use  as  an  occasional  application,  but  the}-  are  di^itinetly  irritating  and  .should 
not  be  used  more  than  once  in  five  days.  The  potassium-permanganate  solu- 
tions seem  to  have  a  slight  though  distinct  tendency  to  pr()(hice  a  chronic, 
low-grade  calan-li,  wliich  will  persist  as  long  as  tlie  sdlutiun  is  usi-d.  and  i(  is 
therefore  desirable,  when  this  occurs,  to  change  to  some  other  solutidii  (>i-  iiietliod 
of  treatment.  Protargol,  in  solutions  of  from  one-half  of  one  pci-  cent  to  two 
"  per  cent  strength,  may  be  very  valuable  at  this  stage,  especially  if  used  in  alter- 
nation with  other  solutions.  Suljjhate  of  copper,  in  solutions  of  from  1 :  .lOO  to 
1 :  100,  is  occasionally  valuable  for  its  astring(>nt  properties. 

As  the  dif^'u.se  process  subsides  and  the  inflammation  is  limited  to  a  fi'w  well- 
circumscribed  patches,  the  endoscope  may  be  useil  to  advantage.  For  direct 
application  much  stronger  solutions  can  be  u.sed,  as  they  do  not  irritate  the  sound 
as  well  as  the  diseased  mucous  membrane.  Thus,  a  silver-nitrate  solution, 
of  the  strength  of  one  per  cent,  may  be  used  to  advantage,  care  being  taken 
to  remove  the  excess  of  fluid.  This  type  of  lesion  usually  presents  no  difficulty, 
and,  when  it  is  found  to  be  resistant,  it  is  generally  because  the  real  difficulty 
has  l)een  n\-erlooked.  I'lnlarged  follicles  may  be  treated  through  the  endoscope, 
eilhei-  by  incision  or  by  means  of  injections  with  a  capillary  syringe.  Wher(> 
(hey  are  numerous  and  small  this  method  is  not  always  satisfactory,  and,  in  cer- 
tain cases,  I  have  thought  that  some  advantage  resulted  from  massage  upon  a 
sound  of  sufficient  diameter  to  distend  the  urethra  slightly.  This  should  always 
be  followed  by  an  irrigation.  Patches  of  infiltration  involving  the  submucous 
connective  tissue  and  producing  a  certain  degree  of  stiffening  of  portions  of  the 
urethra,  arc;  best  treated  by  dilatation.  This  shoidd  be  done  with  a  steel  soimd, 
one  being  selected  which  will  comfortably  fill  but  not  overstretch  the  urethra.  In 
manipulating  this  instrument,  nothing  is  to  be  gained  by  haste,  and,  if  bleeding 
even  of  th(>  most  trivial  amount  results,  more  harm  than  good  will  follow. 
\'arious  French  observers  have  obtained  good  results  by  massage  of  the  ui'e- 
thra  upon  a  sound,  and  it  is  reasonable  to  e.xpect  that,  if  properly  used,  this 
procedure  will  be  of  value.  The  benefit  of  such  dilatation  comes  from  emjrtying 
the  crypts  and  follicles  and  allowing  the  fluid  used  in  the  irrigation,  which  should 
always  follow,  somewhat  better  access  to  the  disea.sed  portions. 

Stricture  of  the  urethra,  the  most  important  lesion  of  chronic  anterior  ure- 
thritis, will  be  treated  under  a  separate  heading. 

It  is  probable  that  the  epithelial  changes  referred  to  above,  in  which  tlie 
tyi)e  of  cell  lining  the  urethra  is  distinctly  changed,  rarely  take  place,  except 
when  (he  sulmiucous  connective  tissue  is  to  some  extent  involvetl.  Treatment 
should  aim  at  the  destruction  of  the  newly  formed  epithelium,  while  encourag- 
ing at  the  same  time  the  surrounding  cells  to  reproduce  the  original  epi- 
thelium. This  is  done,  if  at  all,  by  the  application  of  rather  strong  caustic 
solutions,  antl  foi-  this  purpose  silver  nitrate  is  perhaps  as  valuable  a  remedial 
agent  as  any  that  we  possess.  Ointments  should  be  of  value  for  this  purpose,  but 
thus  far  they  have  not  given  very  satisfactory  results.     A  recent  suggestion 
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made  liy  Young,  of  Baltimore,  that  their  failure  has  been  due  to  the  use  of  an 
improper  Ijase,  and  that  if  made  with  lanolin  they  will  be  found  effeetive,  is 
worthy  of  more  extended  trial.  He  advises  the  use  of  ointments  containing 
silver  nitrate,  salicylic  acid,  carbolic  acid,  and  iodoform,  and  a  very  limited 
experience  with  these  ointments  has  inclined  me  to  give  them  a  more  extended 
trial.     Ills  ointment  applicator  is  well  suited  to  the  work. 

In  summing  up  I  may  .say  that  failure  to  obtain  good  results  in  the  treatment 
of  chninic  tnitcrior  urethritis  (apart  from  the  complication  of  stricture)  is  gen- 
erally due  to  eiroi-s  of  diagnosis.  It  will  freciuently  be  found  that  a  source  of 
reinfection  in  the  po.sterior  urethra  has  been  overlooketl. 

Trertt»ient  of  Chronic  Posterior  Urethritis. — If  accurac}' of  diagnosis  is  impor- 
tant in  the  treatment  of  chronic  anterior  urethritis  it  is  even  more  .so  in  the 
treatment  of  chronic  posterior  urethritis.  Here  treatment  is  almo.st  futile  in 
the  absence  of  accurate  knowledge,  and  many  failures  are  due  to  treatment 
liased  upon  inaccurate  or  hasty  conclusions.  If  the  lesion  is  purely  a  posterior 
urethritis, — that  is  to  say,  a  lesion  belonging  to  the  superficial  group, — irriga- 
tions and  instillatiims  will  cure.  Here,  in  contradistinction  to  the  experience 
gained  in  the  treatment  of  the  anterior  urethra,  the  catheter  seems  more  valua- 
i)le  than  the  irrigator.  In  many  cases  the  forcing  of  the  cut-ofT  muscle  is  by  no 
means  an  ea.sy  or  an  entireh'  safe  task,  though  in  skilled  hands  it  can  always 
l)e  accomplished.  The  excellent  results  obtained  in'  many  authorities  from  the 
use  of  irrigation  with  a  nozzle  antl  rest'rvoir  have  failed  to  convince  me  that  it 
is  a  really  safe  method. 

The  solutions  to  be  used  are  practically  the  same  as  those  which  have  |)roved 
valuable  in  the  treatment  of  the  anterior  urethra.  Sulphate  of  coiiix-r.  for  some 
reason,  .seems  to  act  better  here  than  in  front  of  the  cut-off  muscle.  Instillations 
of  very  small  quantities  (not  exceeding  10  drops)  of  the  stronger  solutions, 
accurately  placed  upon  the  posterior  urethra  by  means  of  a  metal  syringe 
of  the  Keyes  or  ITtzmann  type,  are  of  value.  The  most  generally  useful  solu- 
tion is  one  of  silver  nitrate,  in  a  strength  varying  from  1:")00  to  1:100.  The 
syringe  should  be  inserted  until  its  tip  lies  just  within  the  triangular  ligament: 
then  the  piston  is  depressed  and  a  small  quantity  (from  5  to  10  drops)  of  the 
solution  is  allowed  to  trickle  into  the  posterior  urethra.  This  is  promjitly  fol- 
lowed by  rather  sharp  i)urning  and  an  imperative  desire  to  urinate — .symptoms 
which  ([uiet  down  in  from  two  to  four  or  five  houis.  The  procedure  is  very 
disagreeable  to  the  patient  and  its  u.se  should  be  limited  to  those  cases  in  which 
distinct  catarrh  of  the  mucous  membrane  is  evident.  esiX'cially  those  in  which 
a  little  teasing  freiiuency  of  micturition  exists.  In  the  absence  of  ilistinct  pro.s- 
tatic  lesions  a  direct  ajiplication  to  the  posterior  urethra  through  the  posterior 
urethroscojie.  as  recently  advised  by  Swinburne,  has  attractive  possibilities. 
The  instrument,  however,  is  one  which  may  well  do  damage  in  the  hands  of 
the  inexpert,  and  will  j^rove  useful  only  to  those  who  are  really  familiar  with 
urethral  instrumentation. 

The  use  of  sounds  in  the  posterior  urethra,  for  the  relief  of  chronic  gonorrlneal 
lesions,  has  been  abused,  and  probably  more  harm  than  good  has  resulted.     They 
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arc  of  sonic  value  when  the  lesion  is  of  the  superficial  type,  for  the  same  reason 
that  was  given  in  the  .section  relating  to  lesions  of  the  anterior  urethra.  Over- 
.stretching  does  harm,  insufficient  stretching  docs  no  good.  The  use  of  .sounds, 
therefore,  re(|uires  an  accurate  diagnoses  and  delicacy  and  skill  in  their  manipu- 
lation. The  use  of  these  instruments  hy  unskilled  practitionei-s  is  not  to  be 
advised. 

Trcdhtietit  of  Chronic  I'l-aslalitis  and  Vesiculitis. — 'J'he  mainstay  in  the  treat- 
ment   of  these   lesions   is  massage,   effectively  seconded   by   rectal   irrigations. 


Fig.  52.5. — Teduiique  of  Massage  of  the  Prostate.     The  illu.stration  sliows  the  po.sition  of   the 
liand,  forearm,  and  knee  of  the  surgeon  in  relation  to  tlie  patient. 

They  are  of  value  in  all  (•f)nditions  of  the  i)rostate  and  vesicle,  excejiting  acute 
inflammation,  wlien  massage  must  be  used  with  extreme  caution  and  rectal 
iri'igations  should  be  given  the  finst  place.  Fuller,  in  hi.s  book  published  in  1894, 
did  a  distinct  service  in  calling  attention  to  the  value  and  methods  of  the  use 
of  massage. 

Technicjue  of  Massage. — It  is  always  better  to  massage  the  pro.state  and  vesi- 
cles with  a  jmrtially  distended  bladder;  and  it  is  preferable  that  the  distention 
should  be  effected  with  some  slightly  antiseptic  fluid  and  not  with  the  urine. 
The  patient  should  em])ty  his  bladder  and  the  anterior  urethra  should  be  effi- 
ciently irrigated.  The  t)ladder  is  then  filled  with  six  or  eight  ounces  of  boric-acid 
solution.  The  patient  should  stand  upon  the  floor  and  lean  forward,  bending 
only  at  the  hijis,  o\-er  a  tal)le  or  tlie  back  of  a  chair.     The  index  finger  [iro- 
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tcftcd  In-  a  finger  col  is  tlicii  inscrtLd  iiitu  tiic  ivctuin,  the  finger  and  forearm 
lieing  kept  in  line.  Pressure  upon  the  perineum  may  be  more  effectively  made 
if  the  surgeon  places  his  foot  upon  the  seat  of  a  chair,  so  that  his  knee  presses 
against  his  elbow.  In  this  way  a  considerably  greater  reach  is  obtained.  (Figs. 
■\'2')  and  .")'_'().  i 

.\ftcr  tlic  region  has  been  carefully  exiiloicd  with  the  examining  finger  the 
prostate  is  massaged,  from  above  downward  and  inward,  with  moderately  firm 
pressure.     .\  beginner  will  do  well  to  err  upon  the  side  of  gentleness;    with 


Fio.  .■>2('i.-    TtiUni. |iu'  of  Massage  of  tlie  Prostate.       The  illustration  .shows  the  relative  jiosi- 
tions  of  tlie  surgeon  anil  the  patient  useful  in  making  massage  etfieient. 

increa.sed  knowledge  comes  the  ability  to  increase  the  force  used  and  therein- 
to increas(>  the  efficiency  of  the  emptying  process.  If  the  vesicles  are  distended 
they  should  l)e  emptied  after  the  prostate  has  been  mas.saged.  (lentleiiess  is 
lure  even  more  im])ortant  than  in  massage  of  the  prostate.  E.xamination  of 
the  wash  water  from  the  bladder  will  give  a  good  itlea  of  the  condition  of  the 
pinstate.  If  the  prostate  has  been  mas-saged  without  washing  or  distending  the 
iiladiler.  irrigation  of  the  whole  urethra  should  always  follow.  Occasional  sharp 
infcctiiin  of  the  urethra  results  from  failure  to  observe  this  precaution. 

Rectal  Irrigations. — These  are  given,  as  already  suggested  under  Acute  Pros- 
tatitis, with  a  tube  of  the  Kenij)  or  Chetwood  type.  In  chronic  conditions 
irrigation  night  and  morning  is  always  sufficient  and  once  a  day  will  frei^uently 
be  enough.  The  amount  of  water  useil  should  not  be  less  than  four  (|uarts 
and  shiuild  be  allowed  to  run  slowly  so  as  to  produce  the  maxinuim  effi"ct. 
Most  patients  reatlily  l(>arn  to  carry  out  this  procedure  for  themselves.  It  may 
be  done  either  in  a  recumbent  or  in  a  sitting  position  antl  the  jiatient  may  select 
vol.    VI  —  4'.» 
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the  method  which  Ix'f^t  !>uit.s  his  convenience.  Occasionally  a  patient  will  l)e 
seen  who  is  naturally  so  clumsy  that  it  will  not  be  practicaljle  fm-  him  to  carry 
out  the  procedure.     Such  individuals,  fortunately,  are  rare. 

Sounds  and  Dilatoi-s. — The  best  that  can  be  said  for  these  instruments,  so 
far  as  chronic  prostatitis  is  concerned,  is  that,  if  carefully  used,  tlicy  may  not 
do  harm.  If  roughly  or  frequently  used,  however,  they  may  and  friMjuently 
do  inflict  much  damage,  and,  except  when  the  process  is  not  goiiorrhceal,  they 
almost  never  do  good.  .\s  above  stated,  they  may  exert  some  beneficial  in- 
fluence upon  the  nuicous  memljrane  of  the  posterior  urethi'a.  Sounds  are  of 
great  value  in  .strictures  which  invade  the  membranous  urethra,  and  they  are 
useful  in  contracture  of  the  neck  of  the  bladder,  but  in  true  gonorrln.'al  prosta- 
titis their  use  is  to  be  discouraged. 

The  most  important  element  in  the  cure  of  [irostatitis  is  time.  Tiie  more 
acute  cases  may  be  treated  evei-y  two  or  three  day.s,  but  it  is  rarely  wise  to 
massage  the  prostate  more  tlian  once  in  four  days; — once  in  five  days  is  a  good 
working  rule.  At  the  intervening  visit  irrigations  or  instillations  may  lie  used. 
As  the  process  quiets  down,  the  interval  between  visits  may  be  extended  up 
to  once  a  week,  but,  until  the  process  is  nearly  well,  visits  at  longer  intei'vals 
will  serve  only  to  prevent  a  relapse. 

While  local  treatment  is  being  carried  out, the  general  condition  of  tlie  patient 
should  receive  attention,  for  anything  which  tends  to  produce  a  poor  general 
condition  will  influence  the  local  disorders  unfavorably.  Regular  habits,  par- 
ticulai'ly  in  regard  to  food  and  exercise,  are  important.  Tonics  are  often  valuable. 
Horseback  riding  and  bicycle  riding  during  the  subacute  stages  are  always  bad. 
In  the  later  stages  of  the  more  chronic  process  they  are  often  not  harmful  and 
may  even  occasionally  prove  beneficial.  It  will  frequently  be  found  that  a  cure 
is  not  obtainable  in  less  than  a  year,  and  I  am  well  satisfied  to  get  it  in  eight 
months.  In  some  of  the  most  stubborn  cases  the  mere  stopping  of  all  treatment 
(except  the  tonics),  in  conjunction  with  a  complete  change  of  scene, — as  may  be 
obtained,  for  example,  from  a  sea  voyage, — will  frequently  succeed  where  all 
other  measures  fail.  I  believe  that  there  are  occasional  neglected  cases  which 
must  be  pronounced  incurable,  though  continuous  well-planned  ti-eatment  may 
succeed  in  preventing  acute  exacerbations. 

Prostatectomy. — In  some  cases,  particularly  those  in  wliii'h  a  markedly 
indurated  pro.state  is  as.sociatcd  with  the  constant  presence  of  residual  urine 
in  the  bladder,  antl  in  which  the  usual  methods  of  treatment  produce  no  effect, 
the  operation  of  pi-ostatectomy  must  receive  careful  consideration.  Young 
has  recently  calletl  attention  to  these  cases  and  he  reports  good  results  from  the 
operation.  In  many  instances,  however,  the  operation,  even  when  performed 
in  the  most  skilful  manner,  must  result  in  stenlity.  It  should  be  reserved 
for  those  cases  in  which  there  is  ohstruction  to  the  complete  emptying  of  the 
bladder,  and  in  which  therefore  the  development  of  pyelitis  and  pyelonephritis 
may  in  time  be  confidently  expected.  To  avoid  the.se  serious  dangers  this 
rather  radical  operation  becomes  the  lesser  danger  of  the  two.  (See  the  article 
on  "Surgery  of  the  Bladder"  in  Vol.  VIII.) 


C;OXORRH(EAL    LRETllHITIS.  771 

Theiv  is  also  a  class  of  subacute  cases  in  which  Alexander  has  shown  that 
the  prostate  is  riddled  with  numerous  small  abscesses.  In  such  cases  nothing 
short  of  prostatectomy  will  effect  a  cure;  but  the  selection  of  these  cases,  in  the 
light  of  our  present  knowledge,  is  extremely  difficult. 

Contracture  of  the  Neck  of  the  Bladder.— Some  of  the  most  chronic  of  these 
ca.ses  of  iiii>>talitis  jio  on  tn  a  coiidition  of  contracture  of  the  .structures  sur- 
rounding the  neck  of  the  bladder,  a  condition  which  ha.s  long  been  known,  but 
which,  as  Keyes  has  pointed  out,  seems  to  have  been  considerably  neglected. 
The  symjjtoms  closely  resemble  those  of  enlargement  of  the  prostate,  though 
the  i)rostate  is  not  enlarged.  There  are  generally  \m\n,  always  frequency  of 
urination,  always  some  residual  urine,  and  frequently  evidences  of  infection  of 
the  ui)i)er  urinary  tract.  The.se  cases  do  not  yield  to  dilatation  with  sounds; 
they  rciiuiir  pi  lineal  section,  with  division  of  the  bladder  neck  by  mean.s  of  a 
cauter}-,  according  to  Chetwood's  method,  or  prostatectomy  as  suggested  by 
Young.  Prostatectomy  in  these  cases  in  an  exceedingh'^  difficult  oi)eration; 
enucleation  does  not  seem  to  be  practicable,  and  consequently  the  prostate 
must  l)e  rcnio\(d  by  nilibling  and  biting  it  away  piece  by  piece.  After  this 
sort  of  operation  it  is  extremely  probable  that  .some  obstruction  will  remain. 
There  is  no  class  of  cases  in  which  prostatectomy  is  more  difficult. 

I\".    11  IK    (IRE    OF    (lOXORRlUKA. 

The  decision,  in  this  far-reaching  disease,  that  a  genuine  cure  has  In^en 
effected,  is,  from  the  point  of  view  of  the  conanunity  at  least,  a  matter  of  the 
greatest  importance.  While  it  is  umjuestionably  true  that  the  patient  is  more 
interested  in  the  relief  of  symptoms  than  in  the  establishment  of  a  cure  that 
will  stand  the  tests  of  the  bacteriologist,  it  is  far  more  important  that  he  should 
cease  to  be  a  menace  to  the  community  than  that  he  should  be  free  from  sym]> 
toms.  Modern  opinion,  both  professional  and  lay,  is  beginning  to  ajipreciate 
the  importance  of  accuracy  in  this  regard,  but  it  is  undoubtedly  a  fact  that 
in  the  past  the  decision  that  a  cure  has  been  effected  has  been  too  hastily  reached: 
and,  as  a  result,  the  patient  has  been  allowed  to  dis.seminate  his  disease  with 
the  most  disastrous  consei|uences.  Relatively  few  practitionei-s  are  qualified 
to  decide  whether  a  patient  who  has  had  gonorrhcea  is  cured  or  not.  In  many 
cases  the  diagnosis  is  surrounded  with  great  difficulties  and  can  Ix^  surely  made 
only  l)y  the  combination  of  a  skilled  clinician  with  a  bacteriologist  who  is  fa- 
miliar not  only  with  the  subject  in  general  Init  with  the  peculiarities  of  the 
gonococcus. 

In  regard  to  the  possibility  of  securing  a  cure  two  extreme  views  are  frequently 
expressed:  according  to  one  of  these — the  view  more  connnonly  held  by  Conti- 
nental observei-s — a  person  once  infected  is  always  infected:  acconling  to 
the  other— the  view  which  is  more  likely  to  be  held  by  the  light-hearted  general 
practitioner — it  is  saf(>  to  consider  a  compl(>te  subsidence  of  symptoms  and  free- 
dom from  recurrence  as  a  cure.  Whatever  may  be  the  truth,  it  must  Ix^  gen- 
erally admitted  that  the  vast  majority  of  patients  infected  with  the  gonococcus 
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Ix'foiut'  five  from  s\^mptoms,  have  no  retuni  when  all  treatment  is  omitted,  and 
later  marry  and  have  children  without  disastrous  consequences.  On  the  other 
hand,  it  is  equally  certain  that  in  many  patients,  especially  those  who  have  been 
subject  to  several  attacks,  the  disease  is  only  (luiescent.  The  patient  is  ininume 
to  the  particular  strain  of  cocci  whicli  he  harbors  and  they  cease  to  lia\-e  [lowci' 
to  infect  him,  though  retaining  ami)Ie  al)ility  to  endanger  others.  Somewhere, 
therefore,  betwi^en  these  two  extreme  views  there  lies  a  position  which  may 
l)roperly  be  taken  l)y  the  conscientious  practitioner, — viz.,  that,  certain  .searcli- 
ing  tests  having  been  made,  lie  may  properly  de-lare  t lie  jiatient  free  from  the 
l)ossibility  of  scattering  infectinii. 

For  the  i.)ur|)ose  of  cleai'ncss,  tlie  cases  which  preseiil  tlieiiise!\-es  f(ir  an  opin- 
ion as  to  cure  may  lie  (li\'ided  iiit<i  tliree  classes: — 

(1)  Patients  whose  first  urine  is  habit  iially  elniidy  m-  fi-ec|uri]lly  eldudy  ami 
always  contains  a  large  amount  of  slireds,  and  who  gi\'e  a  history  of  a  niarki'd 
tendency  to  relapse. 

(2)  Patients  whose  urine  habitual!)-  cimtains  shreds  but  wlio  siinw  no  tend- 
ency to  relapse  without  treatment  and  wlm  live  ordinai-y  li\-es. 

(3)  Patients  whose  urine  is  habitually  clear  .•iiid  free  fi-diii  shreds  cir  other 
abnormal  constituents. 

Of  these  cla.sses,  cla.ss  three,  if  it  comes  fidly  up  to  the  requin'ment  that  the 
urine  must  be  habitually  clear, — and  it  is  essential  that  the  hrst  urine  pa.ssed 
in  the  morning  should  be  examined  on  several  occasions, — may  be  dismissed  as 
cured.  Class  one,  in  the  vast  majority  of  cases,  will  be  found  to  be  still  infected. 
In  class  two — and  this  class  comprises  a  majority  of  all  cases — somr  will 
be  found  to  harbor  germs  and  others  to  be  free  from  infection,  altliough 
the  urine  frecjui'iitly  or  even  habitually  contains  some  shreds.  Finger  insists 
that,  as  long  as  pus  can  be  found  coming  from  any  portion  of  the  lower  urinary 
tract,  the  patient  must  be  regarded  as  infectious,  and  that  only  when  the  shreds 
are  made  up  of  epithelial  cells  can  these  patients  be  dismissed  as  cured.  This 
opinion,  coming  from  such  a  source,  is  entitled  to  the  highest  consideration; 
but  the  fact  remains  that  many  observers,  whose  ability  and  accuracy  are 
undoubted  and  whose  experience  is  large,  have  declared  many  patients  free  from 
infection  who  still  showed  shreds  containing  pus  cells,  and  the  accuracy  of  this 
oijinion  has  been  borne  out  by  the  subsequent  immunity  from  trouble  which 
these  patients  have  enjoyed.  Notwithstanding  the  high  regard  which  I  entertain 
for  Finger's  dictum  I  believe  that  the  requirements  which  he  mentions  are  too 
severe.  Thi'  ultimate  question  to  be  decided  is:  Have  the  gonococci  entirel>' 
disappi'ared?  and  I  firmly  believe  that  it  is  practicable,  by  means  of  searching 
tests,  to  give  a  positive  answer  to  the  question. 

There  are  three  methods  which  are  commonly  employed  to  stir  up  the  disease 
when  it  is  latent.  These  ai'e:  the  excessive  use  of  alcohol,  se.xual  excitement, 
and  the  irritation  of  the  urethra  with  strong  chemicals.  Apart  from  the  ques- 
tion of  morality,  these  methods  are  open  to  the  objections  that  they  may  make 
a  more  or  less  well  man  sick,  and  that  they  are  of  questionable  utility.  As 
regards  the  moderate  use  of  alcohol,  particularly  beer,  I  see  no  great  objection. 
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The  following  niclhod  of  r\aiiiiiiatioii  seems  to  iiie  safe.  In  the  fii-st  placr, 
the  shreds  which  appear  in  tiie  urine  should  be  .searchingly  examined  on  several 
oeeasions,  preferably  not  on  successive  days,  and  it  is  better  to  examine  them 
once  in  three  or  four  days  for  seven  successive  visits  than  to  to  examine  them 
every  day  for  a  week.  These  shreds  should  be  submitted  to  an  examination 
with  the  microscope  and  at  the  same  time  cultures  should  be  made.  The  secre- 
tion of  the  prostate  and  vesicles  should  be  submitted  to  the  same  test  and 
.should  be  obtained  directly  frf)m  the  meatus  or  from  the  wash  water  that  escapes 
from  the  bladder,  salt  solutions  being  u.sed  instead  of  any  antiseptic  fluid.  If 
any  patches  of  stiffening  are  found  in  the  urethra  and  if  the  canal  manifests 
any  tendency  to  narrowing,  some  of  the  secretion  from  these  regions  should  be 
sul)jected  to  an  examination.  The  examinations,  which  should  be  entrusted 
to  a  ])ers()n  who  is  really  familiar  with  the  peculiarities  of  the  gonococcus,  should 
l)e  made  with  sufficient  fre([uency  to  leave  no  doubt  that  they  represent  a  fair 
view  of  tile  facts.  One  jiositive  finding  of  the  gonococcus  condemns.  Many 
negati\"e  findings  sliould  be  insisted  ujjon  before  the  jiatient  is  declared  not 
guilty. 


V.   .^TTUrTFRE   OF  TIIE   rRETHR.\. 

In  the  jiast  the  term  stricture  has  been  used  to  cover  a  wider  range  of  con- 
iliticiiis  than  modern  opinion  will  .sanction,  and  there  is  a  growing  tendency  to 
limit  its  rniploynieiit  to  wiiat  u>e(i  to  be  called  organic  stricture.  As  formerly 
used  the  term  covered,  not  only  all  narrowing  of  the  canal,  whether  arising  from 
within  or  from  without,  but  certain  conditions  in  which  no  true  stricture  exi.sts 
and  in  which  the  canal  is  not,  properly  speaking,  narrowed.  For  the  jnn-pose 
of  clearness  conditions  other  than  organic  stricture  will  be  brietly  desiiibed. 

Non-Organic  Strictures. — Spasmodic  Siricture. — This  is  not,  properly  speak- 
ing, a  stiicture  at  all.  but  a  neuro.sis  giving  rise  to  one  symptom  of  stricture, 
namely,  retention  of  urine.  There  is  no  obstruction  of  the  canal  and  in  many 
cases  instruments  ])ass  withovit  difficulty,  while  in  other  ca.ses  si)asmocliccontrac- 
lion  of  the  muscles  aljoiit  the  membranous  urethra  may  to  .some  extent  inter- 
fere with  the  i)a.ssing  of  the  instruments.  There  is  never  any  gripping  of  the 
instrument  as  it  is  withdrawn, — a  constant  anil  characteristic  symptom  of 
organic  stricture.  There  is  also  a  form  of  so-called  spasmodic  stricture  which 
is  due  to  the  presence,  in  till'  anterior  urethra,  of  patches  of  inflannnation  re- 
maining after  an  acute  urethritis.  The.se  patches  are  abnormally  sensitive, 
ami  when  they  are  irritated  by  instrumentation  muscular  sijasm  is  apt  to  occur. 
In  these  cases  there  are  no  symptoms  of  stricture  and  the  condition  is  discovered 
only  dvuing  the  search  for  the  cau.se  of  a  chrome  vu'ethritis.  The  passage  of 
instruments  may  be  definitely  obstructed,  but  there  is  not  gripping  and  the 
condition  is  one  of  pure  spasm, 

Di.vc'.NOsis. — Pure  s|)asm()dic  stricture  is  a  neurosis  and  may  arise  reflexly 
after  an  operation — such,  for  example,  as  an  operation  for  hernia,  for  hemor- 
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rhoids,  etc.; — or  it  may  como  on  spontaneously  in  jiaticnts  with  a  neurotic 
tendency,  and  is  then  generally  an  evidence  of  fatijiuc  'I'lu'  diagnosis  presents 
no  difficulty,  as  there  is  either  no  obstruction  at  all  to  the  passag(>  of  instruments, 
or,  if  any  such  is  encountered,  it  is  in  the  membranous  portion  of  the  urethra, 
where  organic  stricture  does  not  occur.  In  the  other  vari(Hy  of  so-called  sjias- 
modic  stricture  the  diagnosis  may  present  some  difficulty,  anil  a  considerable 
number  of  cases  are  sent  to  the  surgeon  for  operation,  sometimes  for  impassal)lc 
stricture,  in  which,  when  the  i)atient  is  under  the  influence  of  an  ana-sthetic, 
a  full-sized  instrument  passes  without  difficuhy.  It  is  generally  po.ssible  to 
make  a  diagnosis  by  a  carefid  examination  of  the  uicthra,  aided  if  necessary 
by  the  local  use  of  cocaine.  \\'lici'('  doubt  exists,  the  employment  of  a  general 
anaesthetic  will  always  settle  the  (juestion. 

Treatment. — The  treatment  of  pure  spasmodic  stricture  occurring  after  sur- 
gical operations  consi.sts  in  relieving  the  retention  by  the  use  of  a  catheter,  coupled 
with  the  appropriate  administration  of  urinary  antiseptics  up  to  the  time  when 
the  reflex  spasm  disai)i)ears.  Frequently  one  catherization  is  sufficient.  In 
rather  rare  cases  retention  may  persist  until  the  patient  is  up  and  about.  The 
treatment  of  spasmodic  stricture  due  to  sensitive  patches  in  the  anterior 
urethra  is  that  of  anterior  urethritis. 

Congenital  Strictiwe. — Congenital  stricture  is  due  to  faulty  development, 
the  .separately  developed  |)ortions  of  the  urethra  failing  to  become  adjusted 
in  llnii-  normal  relation.  The  most  common  variety  is  that  of  the  meatus  in 
which  there  is  a  thin  mendjrane  obstructing  the  lower  half  of  the  meatus  and 
making  the  opening  abnormally  small.  The  next  most  common  variety  is  char- 
acterized by  a  narrowing  at  the  anterior  limits  of  the  fossa  navicularis,  which 
has  been  aptly  termed  the  second  meatus.  In  this  condition  the  urethra  at  this 
point  is  narrower  than  at  the  true  meatus.  \'alve-like  obstructions  (which 
are  sometimes  spoken  of  as  prc-membranous)  occur  in  the  posterior  part  of  the 
hull),  and  Lcbreton  has  described  such  conditions  at  the  peno-scrotal  angle 
and  in  the  scrotal  portirm  of  the  urethra.    All  of  these  latter  conditions  are  rare. 

Symptoms. — The  congenital  strictures  of  the  meatus  and  the  fossa  navicularis 
cause  no  symptoms  and  the  possessor  of  these  deformities  lives  in  blissful  ig- 
norance of  his  condition  until  it  is  discovered  by  some  genito-urinary  surgeon 
who  desires  to  introduce  instruments  into  the  canal. 

Pre-membranous  and  ])enile  congenital  strictures  are  seen  in  children  and 
young  iK'ople  in  whom  they  cause  incontinence  of  urine,  either  nocturnal  or 
diurnal,  and  in  rare  cases  retention.  They  are  not  conmion,  but  should  be 
remembered  as  a  cause  in  cases  of  incontinence  which  resist  treatment. 

Treatment. — Congenital  strictures  reciuire  treatment  only  when  they  cause 
symptoms.  Probably  in  the  majority  of  cases  they  are  never  discovered 
until  it  is  necessary  to  pass  instruments  into  the  urethra.  In  the  presence  of 
congenital  narrowing  of  the  meatus  meatotomy  must  be  done.  In  the  days 
when  the  teaching  of  Otis  was  more  widely  accepted  and  it  was  thought  necessary 
to  employ  instruments  of  a  very  large  calibre,  meatotomy  was  performed  with 
a  frequency  which  to-day  seems  quite  unnecessary.     There  is,  however,  no  ob- 
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jcctiiin  Id  (liiiiij;  till'  ii])rratioii  wlioii  tlirri'  is  a  n-al  iinlicatiiiii  for  the  passage  of 
instruiiiciit.-. 

Tri'hiiii|iir  iif  .Mralolniiiy. — A  ciiiisiilcrabk'  nuniljcr  of  iiicatotonics  have 
Ik'cii  ilrvisnl.  hill  a  iiarrow-ldailrd  kiiifr  serves  every  ])urpose.  The  opera- 
tion ran  hr  icailily  lionr  iiniler  cocuiiK'  and  a  general  ana'sthetic  is  quite  un- 
nci'cssai y.  Tlii'  ir^ion  of  the  meatus  and  the  anterior  part  of  the  fossa  navi- 
euiaris  may  iir  aiiastlut  iziil  hy  placing  a  tablet  of  cocaine  just  within  the  meatus; 
hut  1  iniiiT  to  rocainizi'  thr  ngion  iiy  injecting  cocaine  under  the  mucous  mem- 
hianr  with  a  liypoilermic  syringe.  In  this  way  the  amx'sthesia  is  more  perfect 
and  ninrr  rlosely  confined  to  the  region  of  the  incision.  I  habitualK-  combine 
adrenalin  with  the  cocaine  solution,  as  the  absorption  of  the  drug  is  theiebv 
much  delayed  and  any  pcjssibility  of  cocaine  poisoning  is  removed.  In  the 
solution  whirli  I  generally  employ  the  two  drugs  are  combined  in  the  ])ropor- 
tion  of  .■>  drops  of  the  adrenalin  solution  (1  :  1, ()()())  to  I  drachm  of  a  one-per- 
cent i-oraine  solution.  The  comiileteness  of  the  ana'sthesia  should  be  tested 
by  the  point  of  the  needle  oi-  knife  before  the  incision  is  made.  The  cut  should 
be  made  in  the  iloor  and  should  be  acrurately  placed  in  the  midtlle  line.  If 
only  the  meatus  is  narrowed  the  incision  may  be  confint'd  to  the  valve-like  fold, 
but  in  most  cases  there  is  some  narrowing  that  should  be  divided  at  a  ] joint  at 
about  half  an  inch  or  a  quarter  of  an  inch  di.stant  from  the  orifice  of  the  canal. 
The  ]iresenee  of  this  band  may  be  readily  appreciated  iiy  the  knife.  The  meatus 
should  be  enlarged  sufficiently  to  admit  a  full-sized  sound  without  difficulty,  and 
it  is  well  to  remember  that,  as  the  wound  heals,  it  will  probably  contract  to  the 
extent  of  about  two  sizes  of  the  French  scale.  After  the  incision  is  made  gauze 
.should  be  packed  into  the  wound  to  check  the  oozing  which  will  generally  occur. 
but  which  should  not   be  excessive. 

The  Wound  should  be  kejit  freely  dilated  iiy  the  daily  passage  of  .sountis 
until  cicatrization  is  complete.  In  rare  instances  rather  sharp  secondary 
hemorrhages  orcur,  but  they  ran  always  be  checked  either  by  packing  or  by 
tlie  insertion  of  a  full-sized  catheter  and  comjjression  of  the  urethra  again.st  this 
by  a  bandage.  These  .secondary  hemorrhages,  if  neglected,  are  occasionally 
serious. 

Premembranous  and  jienile  strictures  will  generally  yield  readily  to  gradual 
<lilatation;   in  rare  cases  they  will  nM|uire  inteniai  urethrotomy. 

Organic  Strictures.  -.Vn  organic  stricture  is  a  loss  of  dilatability  of  any 
portion  of  the  urethra.  It  is  due  to  the  jiresence  of  scar  tissue  in  the  subnuicosa 
or  in  the  corinis  spongiosum,  and  arises  either  from  injury  or  from  infiamination. 

Truunuttic  Shiiiiirc. — .\  traiunatic  stricttu'e  usually  results  from  a  fall. 
the  force  coining  on  the  ]ieiineuni  and  crushing  a  portion  of  the  urethra  against 
the  pubic  iioue.  It  is  caused  by  a  great  variety  of  accidents,  such  as  a  fall 
astride  a  t'enee  or  cliaii'  or  liie  spar  of  a  vessel  or  into  an  open  coal  hole  in  the 
street:  a  kick  fioiii  man  or  beast;  sti'iking  on  the  ponnnel  of  a  saddle;  and 
fi-acture  of  the  pehis.  More  rarely,  it  results  from  the  ])resence  of  a  foreign  iiody 
in  the  iintlir.-i,  from  a  itullet  wound,  from  a  knife  ciU,  and  from  the  unskilful 
use  of  instruments.    Except  when  they  are  due  to  foreign  bodies,  bullet  wounds. 
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and  knife  cuts,  those  strictures  are  practically  always  located  in  the  nienihran- 
ous  portion,  a  part  of  the  vu'ethra  which  is  involved  only  secondaiily  in  inflani- 
niatory  stricture.  The  preponderance  of  strictures  in  the  membranous  part  of 
the  canal  is  due  to  the  fact  that  this  is  the  fixed  portion  of  the  urethra,  the  only 
portion,  so  to  speak,  which  cannot  get  out  of  the  way  and  is  therefore  readily 
caught  against  the  bone.  The  resulting  scar  comes  largely,  of  course,  from  direct 
violence  with  tissue  destruction,  but  in  part  also  from  the  irritation  produced 
by  the  urine,  which  inevitably  comes  in  contact  with  the  raw  surfaces  and  pro- 
duces some  infiltration.  Even  in  the  most  favorable  cases  the  condition  is  not, 
therefore,  a  i)urelj'' traumatic  scar,  Init  is  complicated  by  inflamiiuitory  reaction. 

Injhutiiiiutory  Stricture. — An  inflammatory  stricture  is  practically  always 
the  result  of  previous  gonorrhcral  urethritis.  Simple  m-ethiitis,  when  of  a  severe 
type,  syphilis,  chancroid,  and  tubei-culosis  are  rare  causes — so  rare,  in  fact,  that 
they  need  hardly  be  consideiid. 

P.vTHocKNKSis  OF  GoNORiiHa':.\L  Stiiicture. — In  a  gonorrhreal  .stricture  the 
narrowing  is  due  to  the  formation  of  cicatricial  tissue  in  the  submucosa  and,  more 
deeply  still,  in  the  adjoining  jjortions  of  the  corpus  spongiosum.  The  facts 
as  shown  at  post-mortem  examinations  are  clear,  but  it  is  less  easy  to  trace  the 
conditions  which  jjroduce  the  scars,  and  many  theories  have  been  evolved  to 
account  for  them.  The  theory,  often  referred  to  as  that  of  the  Finger-Guyon 
school,  attributes  it  to  a  chronic  urethritis.  This  becomes  untenable  in  the  face 
of  two  well-known  clinical  facts,  viz.,  first,  that  stricture  may  and  frequently 
docs  occur  where  there  has  been  no  chronic  urethritis;  and,  second,  that  chronic 
urethritis  is  generally  a  posterior  urethritis  and  yet  stricture  does  not  occur  in 
this  region.  Harrison  advanced  the  view  that  stricture  results  from  increased 
permeability  of  an  inflamed  mucous  membrane  to  the  urine — in  short,  that  it 
is  a  slowly  moving  infiltration  of  urine.  This  probably  accounts  for  part  of  the 
process,  but  it  is  hardly  a  sufficient  explanation  of  its  beginning,  and  fails  to  ac- 
count for  the  tendency  to  localization  in  certain  i-egions.  The  theory  of  Guiard 
ascribes  it  to  the  virulence  of  the  infection  and  the  length  of  time  during  which  the 
gonococcus  remains  active  in  the  urethra.  This  latter  theory,  comliined  with 
that  of  Harrison,  seems  the  most  logical.  The  more  virulent  the  process  the 
deeper  it  is  likely  to  penetrate,  thus  causing  a  periurethritis.  If  a  group  of 
neighboring  follicles  becomes  inflamed  the  process  spreads  to  the  subnuico.sa,  a 
considerable  area  of  infiltration  results,  and  the  basis  of  organic  stricture  is  laid. 
With  this  infiltration  the  elasticity  of  the  urethra  is  lost,  it  fails  to  empty  it.self 
completely,  and  at  each  urination  a  few  drops  of  urine  remain  behind.  This 
urine  decomposes  and  keeps  up  a  chi-onic  inflammation  wliicii  pnpctuates  the 
original  jjrocess.  At  this  jjoint  the  theory  of  Harrison  becomes  tenable.  As 
the  urethra  stiffens  the  obstruction  becomes  more  marked,  the  tissue  is  irritated 
by  the  impact  of  the  urinary  stream,  irritation  and  spasm  are  increased,  and  a 
vicious  circle  is  started.  It  is  to  be  remembered,  however,  that  the  essence 
of  the  process  is  the  ju-imary  in\'asion  of  the  submucous  roiniective  tissue  by 
the  original  infection. 

Patholocjv. — Time   of  Occurrence. — As    regards   the    rapidity    with    wliich 


GONOKUIKEAL   URK'llIIJITIS.  777 

the  syin])toiiis  a|)pcar  there  is  a  .sharp  distinction  lictween  traumatie  stricture 
and  the  stricture  wiiicii  Inildws  fron<)rrh<t"a.  Syini)tonis  of  obstruction  follow- 
ing trauma  come  on  promptly;  they  jjractically  always  appear  during  the  first 
year  and  fretiuently  within  a  few  weeks.  Thu.s,  it  is  not  unusual  to  see  a  case 
in  which  a  ti;;ht  or  imi)assable  stricture  develoiis  within  six  or  eight  weeks  after 
an  injury.  <  )list  i-uctions  following  gonorrlHca,  on  the  otlicr  hand,  are  notably 
slow  in  apjiearing;  probably  the  majority  do  not  cause  .symi)toms  until  after 
the  lap.se  of  at  least  two  yeare,  and  it  is  common  to  find  them  appearing  only 
after  five  or  e\-en  ten  years. 

Xiniihcr  of  Slrictures. — Organic  strictures  of  tlie  ui-ethra  occur,  as  a  rule, 
singly.  In  the  case  of  traumatic  .strictures  it  is  very  exceptional  to  find  more 
than  one  obstruction,  and  this  is  only  what  would  l)e  expected.  Clinically, 
it  is  not  unusual  to  encounter  several  gonorrhceal  strictures  in  one  ui-ethra. 
This  statement  \\;is  made  many  years  ago  liy  Cluyon,  and  is  ciinicilly  coi'rect, 
tliougli  not  supported  by  jiathological  evidence.  This  ajijiarent  difference  be- 
tween tile  two  kinds  of  evidence  is  in  reality  due  to  the  difference  between  the 
points  of  view.  (lonorrhcal  strictures  are  fn'(|ueiitly  due  to  an  inflammation 
which  extends  o\-er  a  considerable  area  of  the  urethra,  and  tlie  siugeon,  in  ])a.s.s- 
ing  a  sound,  thus  gains  the  inii)re.ssion  that  there  are  se\-eral  strictures,  because 
different  parts  of  the  same  stricture  are  of  different  calibre  and  po.sse.ss  different 
degrees  of  irritability.  Where  multii)le  strictures  are  thought  to  exist  clinically, 
it  is  the  rule  that  the  deepest  stricture  is  the  narrowest,  and  this  fact  is  due  to 
the  increased  irritalnlity  at  the  point  of  greatest  inflannnation, — an  irritability 
which  is  due  to  the  impact  of  the  urinary  stream, — and  it  only  serves  to  bear 
out  the  pathological  view  that,  as  a  rule,  only  one  lesion  is  pr(\sent.  Thomp.son, 
in  two  hundred  and  .seventy  ])athoIogical  specimens,  found  only  i'orty-four  cases 
in  which  there  was  more  than  one  lesion. 

Position  (if  the  Stricture.  —\  traumatic  strii'ture,  except  when  it  is  due  to  a 
bullet  wound,  a  knife  cut.  or  some  similiir  form  of  external  violence,  is  almost 
iniiversally  found  in  the  membranous  and  |irememl)ranous  portions  of  the  ure- 
thra. .V  gonorrlueal  stiicturi',  on  the  otlier  hand,  may  occur  in  any  ])art  of  the 
urethra  except  the  proslat  ic  port  ion.  t  liougii  inllammation  of  tlie  membranous 
portion  is  always  secondary  to  a  process  in  the  l)uib  which  has  extended  back- 
ward. It  is  most  freciuently  found  in  the  bulbar  portion,  the  proportion  being 
variously  estimated  at  from  sixty  \ivv  cent  to  seventy  per  cent.  The  next 
most  connnon  strictures  are  those  whii-li  are  located  in  tiie  region  of  the  |)eno- 
scrotal  angle,  including  a  portion  of  the  urethra  about  two  inches  long  on  each 
side  of  this  point.  (Fig.  .")27.)  Their  fre(|uencv  is  staled  .-it  from  ten  percent 
to  twenty  per  cent.  Of  about  e<iual  freciueiicy  an-  strictures  at  the  meatus 
and  in  tiie  region  of  the  fossa  navicularis.  Of  the.se,  however,  the  majority  are 
congenital,  and  |iure  organic  strictiu'es  in  this  region  are  not  conunon.  excejit 
when  due  to  ulceratii)n  at  the  meatus  from  chancroid  or  syphilis. 

Fiiniis  iif  Stricture. — Strictures  may  lie  .-innular.  cylindrical,  spiral,  or  ir- 
regular, the  lattei'  being  the  most  conunon  type.  These  dilTerences  are  due  to  the 
irregular  growth  of  the  scar  tis.sue,  as  a  result  of  which  the  lumen  of  the  canal 
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is  pushed  in  one  (iin-ction  or  another  and  is  frequently  eccentrie.  Traumatic 
strictures,  from  the  very  nature  of  the  injury  inflicted,  are  most  commonly 
annular,  and.  by  the  same  token,  gonorrha'al  strictures  are  likely  to  be  irregular. 
Pathological  Changes. — Since  the  essential  alteration  in  stricture  is  a  scar  in  tlic 
submucovis  connective  tissue,  the  lesions  of  the  canal  will  vary  with  the  position, 

size,  and  amount  of  newly  formed 
tissue.  The  mucous  membran(>  in 
front  iif  tile  stricture  is.  as  a  ndr, 
imchanged;  that  behind  the  stric- 
ture always  shows  some  changt'>. 
In  a  mild  case,  where  the  stricture 
is  still  of  large  calibre,  there  is 
nothing  more  than  congestion: 
later,  there  is  real  inflanuuation. 
The  mucous  membrane  may  l)e 
destroyed  and  replaced  by  ])ave- 
ment  epithelium.  Tiie  glanduiai- 
structures  are  inflamed,  and  their 
ducts  are  often  dilated.  They  are 
frefjuently  the  seat  of  abscess  and 
may  be  destroyed  and  disajipear 
entirely.  The  glandular  lesions 
are  important  as  they  give  the  key 
to  the  formation  of  periurethral 
abscess  and  fistula — a  conditiim 
which  is  particularly  to  be  found 
in  the  region  of  the  bulb,  where  it 
is  due  to  abscess  of  Littre's  (ir 
Cowper's  glands.  It  must  not  be 
forgotten  that  these  periurethral 
abscesses,  which  go  on  to  the 
formation  of  fistula^,  are  in  no  re- 
spect peculiar  to  stricture  of  the 
urethra,  and  many  of  the  i)erineal 
fistulip,  once  held  to  be  pathog- 
nomonic of  stricture,  occur  from  glandular  suppuration  when  no  stricture  exists. 
Resulting  and  Associated  Changes. — ^^'hen  the  stricture  is  sufficiently  narrow 
to  produce  real  obstruction,  the  urethra  behind  this  point  is  habitually  dilated. 
A\'here  the  stricture  is  tight  this  dilatation  may  become  extreme,  and  with  this 
go  the  glandular  infections,  Cowperitis,  prostatitis,  and  their  resulting  abscess 
and  fistula.  With  the  olistruction  of  the  urinary  stream  comes  the  hypertropli\- 
of  the  bladder  muscle,  and  in  the  later  stages  diverticulfe  may  form  as  a  result 
of  hernia  of  the  mucous  membrane  between  the  muscular  bundles.  Consequent 
upon  the  increased  intravesical  pressure  comes  dilatation  of  the  ureters  and 
pelves  of  the  kidneys.     (Fig.  528.)     This  was  formerly  held  to  be  due  to  the  in- 


FiG.  527. — Stricture  of  the  Urethra.  Gonorrhoeal 
stricture  at  tlie  pcno-.scrotal  angle,  showing  hypertrophy 
ami  trat:)eculati<)ii  of  llic  l>la(ldcr. 
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compotencv  of  tho  valvc-likf  airangcincm  of  the  lower  cml  of  the  ureters.     This, 
however,  is  clearly  not  the  ease:   the  dilatation  is  due  to  the  increased  resist- 


F,o.    52S.-S,ricture  of   the    Urethra.     0-"7'-«V*"'*T,  ^Jv/ of  ,t  ki:!;"-';"'':^^^^^^^ 
sh„«inB  hviHTtrophy  of  the  bladder, .lilatntio,.  ol.o  ureten...... I  ^'^^•"^'^J^^J^^^l: 

.lestructioi,  ,.f  thr  kidneys.     Note  the  al.senoe  of  ddatation  of  the  ves.eul  or.fi. .  >  of  tl.. 


ancc  under   whieh  the  urine  makes   its  way  down  the   luvtei 
end  of  the  ureter  is  i-robably  the  last  point  to  l.-'conie  dilate.l. 


Tiie  bhuUler 
When  such  a 
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condition  of  affairs  has  resulted  in  a  chronic  congestion  of  the  mucous  nuMnhranc, 
the  entrance  of  bacteria,  whether  by  the  blood  stream,  by  migration  through 
the  tissue  intervening  between  the  bladder  and  the  bowel,  or  by  instrumenta- 
tion, is  the  match  in  the  powder  magazine.  At  once  c,vstitis,  ureteritis,  pyelitis, 
antl  pyelonephritis  (surgical  kidney)  supervene  and  form  the  really  menacing 
part  of  the  disease. 

Sv.Mi'ToMS. — Symptoms  occur  omy  when  the  narrowing  has  become  suffi- 
cient to  produce  real  obstruction,  and  tluis  for  many  years  stricture  mayiM'oduce 
no  symptoms  and  pass  unnoticed.  The  exce})tion  to  this  is  foimil  in  traumatic 
strictures  where  the  rapid  development  of  the  lesion  at  once  gives  rise  to  symp- 
toms. In  many  cases  the  symptoms  are  purely  tho.sc  of  the  complications  fol- 
lowing infection.  In  typical  cases,  however,  certain  symptoms  will  freiiuently 
be  observetl. 

Chanfics  in  llie  Urinary  Stream. — The  most  important  alteration  is  in  the 
forre  of  tlie  stream.  Patients  will  frecjuently  notice  that  the  force  has  dimin- 
ished, that  the  length  of  time  required  for  emptying  the  bladder  has  increased, 
and  that  some  chibbling  occurs  after  the  bladder  is  apparently  empty.  With 
this  there  is  a  general  diminution  in  the  size  of  the  stream,  and  the  patient  may 
then  be  conscious  of  increase  of  effort,  involving  the  use  of  the  abdominal  mus- 
cles. It  is  at  this  time  that  the  urethra  begins  to  fail  to  empty  itself,  a  few  drops 
of  urine  remaining  behind  the  stricture.  This  is  the  real  beginning  of  the  worst 
phase  of  the  process  of  chronic  infiltration.  Much  stress  has  been  laid  uiion 
changes  in  the  shape  of  the  stream,  but  it  should  be  remembered  that  these 
depend  entirely  upon  conditions  at  the  meatus  and  tiierefore  bear  little  relation 
to  the  essential  lesion. 

Gleet. — Some  urethral  discharge,  generally  slight,  is  a  very  constant  symptom 
of  stricture.  It  is  evidence  only  of  the  accompanying  urethritis  of  which  it  is 
a  symptom  rather  than  of  stricture.  This,  of  course,  results  in  the  halntual 
presence  of  shreds  in  the  urine. 

Frequency  of  Urination. — Frec[uency  of  mination  is  a  common  syini^tom  of 
stricture,  but  it  is  due  to  the  accomjjanying  congestion  of  the  deep  urethra 
and  prostate,  or  e\-en  to  true  jjrostatitis,  rather  than  to  the  stricture  itself. 
It  is  thus  a  result  of  the  complications  and  shows  that  changes  in  the  dee]3  por- 
tions of  the  canal  have  occurred. 

Pain. — This  also  is  generally  due  to  some  inflammatory  disturbance  in  the 
deep  portion  of  the  canal,  frequently  to  infection.  Pain  on  micturition  is 
common  in  well-marked  strictures  and  habitual  in  the  later  stages.  Pain  in 
the  back,  groin,  hip,  or  testicle  is  frequently  observed  and  is  due  to  prostatitis. 

Retention  of  Urine. — Retention  of  urine  is  frequently  the  first  symptom 
which  attracts  the  patient's  attention  to  his  condition.  It  is  due  to  acute 
congestion  of  the  mucous  membrane  at  the  point  of  stricture,  and  generally 
follows  excess  in  alcohol,  etc.,  or  exposure.  Chilling  of  the  feet  and  legs  is  a 
common  cause.  It  may  occur  long  before  the  strictiu-e  has  become  tight,  may 
be  relieved  by  a  single  catheterization  or  spontaneously,  and  may  continue  to 
recur  over  a  series  of  years,  before  the  stricture  finally  shuts  down  and  becomes 
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nearly  <>v  quite  impassaltle.  It  is  a  syiiiiituni.  liuwe\-er,  wliicli  slmulil  never 
he  (lisrcfiarded  or  treated  lifjhtly,  as  it  affords  coneiusive  evidence  of  strieture 
of  the  uretlira  or  of  disease  of  tlie  prostate. 

Sc.nnil  Siitii/iloHis. — A  ^reat  variety  of  sexual  syinptoins  may  be  associated 
with  strieture  of  the  iirelhra:  they  hear  comparatively  little  relation  to  the 
severity  of  tlie  condition.  Tims,  stiictuicof  larj^e  calibre  may  produce  impo- 
tence, wliilc  a  conip;n'ati\'ely  tij^ht  strict  ure  may  exist  without  aiu'  chanfje 
in  sexual  capacity.  Impotence  is  the  most  cnnmion  rcsuh.  hut  where  prostatic 
congestion  exists  sexual  iriitahilily  in  any  of  its  forms  may  occur. 

Secondary  Symptoms.  .\s  complication^  of  stricture  come  cystitis,  stone 
in  the  bladder,  pyelitis,  and  all  the  symptoms  which  follow  in  the  train  of  a 
chronic  uraemia — viz.,  loss  of  appetite,  sli}i;ht  nausea,  general  deterioration  of 
health,  headache,  etc.  Hernia  antl  hemorrhoids  not  infre(|uently  result  from 
the  straining  incident  to  the  urethral  obstruction. 

Di.\ci\()Sis. — The  diagnosis  of  organic  stricture  is,  in  the  great  majority  of 
cases,  verj-  .sim])le,  and  yet  there  are  few  of  the  more  common  maladies  concern- 
ing which  so  many  mistakes  occur.  In  any  case  in  which  the  symptoms  suggest 
the  possibility  of  stricture,  the  diagnosis  is  to  be  made  only  after  a  pro])erly 
conducted  examination  of  the  urethra.  Such  an  examination  should  not  be 
mad( — unless  the  symi)toms  are  lu'gent,  as  in  the  case  of  acute  retention — 
until  after  the  administration  of  a  ui'inary  antiseptic.  The  only  two  drugs  which 
call  foi-  special  consideration  here  are  lu'otropin  and  oil  of  sandal  wood.  Other 
things  being  e(|ual,  urotropin,  in  do.ses  of  5  grains  three  times  a  day,  should  be 
administereil.  as  a  matter  of  routine,  for  at  least  twenty-four  ami.  better,  for 
forty-eight  hours  before  examination.  \\'here  there  is  any  considerable  lU'ethral 
dischaige.  oil  of  sandal  wood  is  perhaps  e(iually  valuable  as  an  antise])tic,  and 
will  also  ha\'e  some  effect  upon  the  disease.  I  have  found  it  efficient  in  i)revent- 
ing  the  so-called  urethral  chill. 

Methods  of  E. rami  not  ion. — The  examination  should  be  begun  with  .-i  steel 
sound  as  large  as  th<'  meatus  will  admit  without  dithculty.  To  begin  with 
a  small  instrument  is  to  expose  one's  si'lf  to  the  probability  of  its  becoming  ar- 
rest<'(l  in  pockets  or  folds  and  thereby  giving  the  erroneous  impression  of  olv 
.struction.  It  not  infre(iuently  h;i])pens  that  a  full-sized  sountl  will  pa.ss  where 
a  small  bougii'  will  not  go.  If  the  soimd  jiasses  on  to  the  i)hnkler  without  meet- 
ing with  an  obstruction,  and  c;in  be  withdrawn  without  being  gri|)ped  by  the 
urethral  walls,  no  stricture  exists.  .\n  exception  to  this  rule  is  to  be  found  in 
tho.se  cases  in  which  the  meatus  is  so  small  that  it  will  not  admit  an  instrument 
as  large  as  2")  (French  scale)  and  in  which  some  narrowing  may  exist,  although 
so  slight  as  to  escape  detection.  In  these  cases  it  may  be  necessary  to  t-nlarge 
the  meatus.  If  th(^  sound  is  ancsted  at  any  ])oint  in  front  of  the  triangular 
ligament,  a  >iiiallcr  one  should  be  selected,  and  the  size  successi\-ely  decrea.-^ed 
until  one  is  found  tli.'it  will  jiass.  or  until  Xo.  20  has  been  reached.  Helow  this 
size  it  is  safer  to  use  only  soft  bougies,  as  a  small  sound  is  an  engine  of  destruc- 
tion except  in  the  hands  of  the  expert.  Bougies  of  decreasing  size  should  be 
pas.-icd  until  the  liliform  size  is  reached.      If  not  even  a  filiform  bougie  will  pass, 
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and  tlic  luUiciit  is  still  able  to  pass  urine  without  great  difficulty,  nn  further 
examination  should  be  undertaken  at  this  time,  as  the  diagnosis  is  clear,  and 
it  is  safe  to  postpone  further  investigation  until  a  subseciuent  visit. 

In  the  great  majority  of  cases  some  instrument  larger  than  the  filiform 
will  pass,  and  it  then  remains  to  demonstrate  the  position  and  iinjbable  length 
of  the  stricture.  This  is  done  with  the  olive-tipped  bougie  or  the  bougie-a-boule. 
.\  size  should  be  selected  which  can  be  passed  down  to  the  face  of  the  stricture, 
l)ut  whicii  will  not  pass  through.  The  distance  from  the  meatus  is  noted,  and 
a  l)()ugie  is  then  chosen  which  will  pass  the  stricture.  As  it  is  withdrawn,  its 
shoulder  will  be  caught  by  the  posterior  face  of  the  stricture,  and  in  this  way 
the  approximate  length  is  determined.  For  strictures  of  large  calibre  the  Otis 
urethrometer  is  valuable. 

Sources  of  Confusion. — The  only  conunon  sources  of  confusion  are  in  the 
muscular  spasm  previously  referred  to  under  Spasmodic  Strictures  and  in  the 
presence  of  sensitive  areas  which  resent  the  passage  of  instruments.  Gentle  press- 
ure will  generally  overcome  obstruction  from  spasm  due  to  either  of  these 
causes,  and  true  spasmodic  strictiu'e  is  found  practically  always  in  the  mem- 
branous urethra,  where  organic  stricture  does  not  occur  as  a  primary  lesion. 
Some  (|uestioii  may  arise  as  to  the  presence  of  a  stricture  of  large  calibre,  that 
is  to  say,  larger  than  the  calibre  of  the  meatus.  Its  presence  may  sometimes  be 
demonstrated  by  the  use  of  the  Otis  urethrometer,  or  the  meatus  may  be  suffi- 
cienth'  enlarged  to  admit  a  No  30  sovmd  (French  scale).  To-day,  however, 
surgeons  are  taking  a  rather  broatler  view  than  that  advanced  in  the  teachings 
of  Otis,  and  they  now  regard  as  physiological  many  narrowings  which  he  Re- 
garded as  strictures  of  large  calibre.  In  the  absence  of  symptoms  it  should  not 
be  necessary  to  mutilate  the  meatus.  Spasm  in  any  of  its  varieties  and  physio- 
logical narrowings  may  Ije  distinguished  from  organic  stricture  by  the  absence 
of  gripi)ing  of  the  instrument  as  it  is  withdrawn. 

Prognosis. — It  goes  without  saying  that  the  prognosis  of  this  lesion  de- 
jxnids  in  general  upon  treatment.  Left  to  itself  organic  stricture  will  go  on 
contracting  more  or  less  steadily  until  it  produces  the  secondary  lesions  of  the 
urinary  tract — lesions  which,  with  infection  adtled,  are  almost  sure  to  terminate 
fatally. 

On  the  other  hand,  the  prognosis  of  organic  stricture  varies  very  much  with 
the  different  varieties.  Traumatic  stricture  forms  rapidly,  contracts  in  a  short- 
time,  and  soon  leads  to  retention  of  urine  and  secondary  complications.  Stric- 
ture following  gonorrhd'al  urethritis,  on  the  other  hand,  forms  slowly,  contracts 
slowly  as  compared  with  traumatic  stricture,  and  may  produce  no  apj^reciable 
symptoms  for  many  years.  Strictures  in  the  bulbo-membranous  region  con- 
tract more  rapidly  and  cause  symptoms  at  an  earlier  period  than  those  nearer 
the  meatus.  They  are  also  more  resistant  to  treatment.  Strictures  in  the 
region  of  the  peno-scrotal  angle  form  slowly,  contract  slowly,  antl  are  more  read- 
ily cured.  Strictures  at  the  meatus,  usuallj'  congenital,  rarely  cause  any  symp- 
toms except  when  they  are  due  to  tissue  destruction,  as  by  chancinid.  In  any 
variety  of  stricture  the  appearance  of  symptoms  will  depend  very  much  upon 


GONORRIKKAL  ri{i:iiii;i TIS. 


rs3 


tlic  patient's  habits  of  life.  A  man  of  caivlcss  habits,  especially  if  he  is  a  hard 
(liiiiker,  will  have  syniirtoms  earlier  and  of  greater  severity  than  one  who,  though 
he  may  have  carelessly  exposed  hiin.self  to  a  urethritis,  yet  leads  a  well-ordered 
existence.  If  we  except  death  due  primarily  to  surgical  operation,  stricture 
proves  fatal  from  one  of  three  conditions: — (1)  Extravasation  of  urine;  death 
imder  these  cireuiii.-tanees  Ixing  due  to  sepsis.  (2)  Chronic  ura'mia,  which 
is  generalh'  complicated  l)y  some  infection  of  the  upper  urinary  tract.  (3)  Ex- 
haustion. In  time,  freiiuency  of  urination  and  pain  will  kill,  liut  it  may  be  jTars 
bi'fore  this  event  takes  place. 

In.stiu"mkxts. — In   order  to   avoid    repetition,   a   biief  description   of  the 
instruments  most  generally  useful  in  the  treatment  of  organic  stricture  will  be 


Fig.  ,529.— Filifi.nii  ;iii.l  Small  ll,,u-i.  - 

given  here.  No  attempt  will  be  made  to  describe  all  the  instruments  which  may 
be  used,  as  tiiev  are  N'ery  largely  matters  of  personal  preference,  and  f\ery  sur- 
geon of  large  experience  will  have  his  own  pet  devices,  which  are  of  pei"sonal 
rather  than  general  interest. 

Filiform  Bougies. — Filiform  iiougies  are  the  smallest  instruments  used  in 
the  urethra;  they  vary  from  Xo.  3  of  the  French  scale  to  instruments  no  larger 
than  the  onlinary  coarse  silkworm  gut.  (Fig.  '^29.)  They  are  made  eith<'r  of 
line  strips  of  wh.nleiione,  which  generally  have  an  olive  tip,  or  of  webbing  simi- 
lar to  tiial  of  which  the  larger  bougies  are  constructed,  the  best  of  which  are 
of  French  make.  The  webbing  bougies  are  generally  blunt  at  the  point  and 
not  as  stiff  as  whalebone,  but  they  have  the  advantage  that  th(>y  are  not  brittle 
and  are  tliei-el'oic  somewhat  safer.  \\  halelione  bougies  may  be  softened  in  hot 
water  and  then  bint  at  the  point  •■^o  that  tluy  may  more  readily  enter  an  opening 
at  one  side  of  the  urethra.  This  deviation  of  the  point,  though  it  is  often  of 
assistance  in  jiassing  the  ojiening  of  an  eccentric  stricture,  has  the  di.-^advantage 
of  rendeiing  liie  instrument  more  likely  to  be  caught  in  open  mouths  of  follicles. 
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I''rciich  liliforin  Ijoufjics  iirc  rr(M|U('ntly  used  ;is  guides  foi'  larger  iiistninicnts. 
I''(ir  tliis  ])uri)()Hc  thcro  is  attiiclicd  to  one  ciul  a  metal  screw  which  fits  accuratii\- 
into  the  tip  of  the  instrument  to  be  jruided,  leavini;  a  smooth  joint.  'I'liesc 
jiuides  ai'e  most   frci|U('ntly  used  witli  tiie  Maisonneu\c  uretlirotomc  and  with 


^ 

i:i(t.— Wiivfii  Hou-i, 


'l'ii('\'  nia\'  also 


the  so-called  L'rench  "followers"  used  in  dilatinji  stricture 
at  times  advantageously  be  attached  to  the  Otis  urethrotome. 

Woven  Hou<iiex. — '\\"o-\-en  bougies  are  pliable  instruments  ni.-.de  of  webbini^ 
covered  with  a  varnish  which  fii\-es  a  smonth  p<ilished  sui'face.  il'"i,u.  .").'>(!. ) 
They  may  be  softened  in  warm  water  to  any  degree  of  j)liability.  They  arc 
generally  made  with  a  slightly  bulbous  tij),  much  smaller  than  the  calil)re  of 
the  instrument,  so  that  th(; 
shaft  of  the  instrument  is 
several  sizes  larger  than  the 
tip.  The  surface  becomes 
easily  cracked  or  I'oughened, 
and  when  this  occurs  the 
instnunents  are  positively 
dangerous,  as  thej'  scratch 
the  mucous  meml)raiie. 
'J'hev  should  always  be  care- 
fully inspected  before  tliev 
are  used,  and  roughened 
instruments  should  be  dis- 
cai'ded.  They  are  made 
in  sizes  which  vary  from 
the  filiform  up  to  20  or  IM 
of  the  French  scale,  and 
arc  most  useful  in  the  treatment  of  strictiu'es  of  small  calibre,  which  may 
thus  be  dilatei!  uji  to  1.")  or  '_'()  F.,  when  steel  instnunents  will  take  vip  the 
work. 

Bulbous  Bougies,  or  Bou(jies-'--})t>iilc. — These  instruments  have  a  bulbous  oi 
acorn-shaped  tip  attached  to  a  small  handle.     (Figs.  Pi'M  and  o^'J.)    The  sliouldei 
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.  531. — Bougie-^-Boule.     This  shows  tlio  form  \ 
stiff  shank  most  useful  in  the  anterior  part  of  thi 
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of  the  in.strumiTit  should  meet  the  shaft  at  a  sharp  angle,  and  the  ones  with  an 
oval  tip  arc  much  less  valuable  for  the  detection  of  stricture.  They  are  made 
either  of  webbing,  as  in  the  case  of  the  bougies,  or  of  steel.  The  webbing  in.stru- 
ments  have  some  advantage  in  that  they  more  readily  follow  the  course  of 
the  urethra,  and  in  small  sizes  there  is  no  danger  of  making  fal.-;e  pa.-^sagi-s. 
On  the  other  hand,  the  metal  instruments  wear  far  better  and  are  more  ri-adily 
sterilized,— aflvantages  which  make  them  on  the  whole  more  generally  useful. 
They  are  made  in  sizes  from  No.  o  to  No.  30  F. 

Urethrometer. —The  urethrometer  of  Otis  (Fig.  o39)  may  be  used  to  take  the 
I)lace  of  a  whole  .set  of  bulbous  bougies.  It  is  .so  made  that,  by  turning  a  screw 
in  the  handle,  the  tip  is  expanded  into  the  form  of  a  bulb,  the  size  of  which 
may  be  read  on  the  scale  in  the  handle.     The  expanded  tiji  is  covfrcd  with  a 


Fig.    532.— Huugii-.s-ii-Buulu 


These  iDstrumenta  have  a  long  Ac 
any  portion  of  the  urethra. 


ible  .shaft  unil  niuv  he  u.->ed 


rubber  cap,  which  protects  the  urethra.  In  use  the  instrument  is  passed  on 
as  far  as  the  membranous  portion,  then  expanded  to  full  size,  and  gently  with- 
drawn, when  it  will  be  arrested  by  any  ol)struction  which  may  exist  in  the 
urethra.  It  is  distinctly  more  irritating  than  the  bulbous  bougie,  is  likely  to 
get  out  of  order,  and  has  but  little  advantage  over  the  simpler  instruments. 
It  belongs  rather  to  the  outfit  of  the  specialist. 

Catheters. — For  the  treatment  of  stricturt^s  only  two  varieties  of  catheter  arc 
necessarj^ — the  soft-rubber  ami  the  webbing.  As  in  every  tlepartment  of  genito- 
urinary surgery  the  soft-rubl)er  catheter  should  be  used  when  possible,  but  its 
fiekl  of  usefulness  is  very  limited  in  stricture  of  the  urethra,  as  it  cannot  be 
passed  where  any  considerable  obstruction  exists.  (Fig.  533.)  It  is  chieHy 
useful  in  relieving  retention  in  strictures  of  large  calilm\  and  for  drainage  of 
the  bladder  after  the  stricture  has  been  dividetl.  The  surgeon  thoroughly 
familiar  with  the  instrumentation  of  the  urethra  is  occasionally  justifieil  in 
using  a   soft-rubber  catheter  on  the  stylet.     This  is  a  distinctly  dangerous 
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iiiaiKiMivro.  as,  should  llic  iiistruniciit  meet  ohstructidii,  the  stylet  is  likely  to 
perforate  the  tip  of  the  eatheter  ami  dainafre  the  uivthia. 

WebbitKj  ('(ilhrtrrs. — Wehhin^'  eatheters  are  vriy  \aluat>le  iiisl  niiiieiits  for 
strictures  of  anvthin^- Iml  small  ealihre.  They  can  he  used  as  small  as  No.  10 
or  12  of  the  French  scale,  and  the  larmier  sizes  lup  to  No.  L'l  or  2;>  of  the  French 
scale),  corresponding  to  12  or  1-1  of  the  English  scale,  are  also  useful.     (Figs. 


KiG.  533.— Soft-RubbiT  Catlu'ters. 

534  and  .535.)  They  are  generally  fildd  with  a  wire  stylet  which  may  be  gi\'en 
any  desired  curve,  and  will  ]>ass  wherexer  a  sound  of  corresjjonding  size  will 
go.  After  the  instrument  has  reached  the  bladder,  the  stylet  is  withdrawn,  lea\- 
ing  the  calheter  in  jilace.  They  are  subject  to  the  same  objections  as  are  all 
Webbing  instruments.  \-i/,.,  that  they  are  readily  damaged  and  when  once  rough- 
ened nuist   be  discarileil. 

Sounds. — Sounds  are,  on  the  whole,  the  most  imiiortant  instruments  in  the 


I  I...  .".34.— iMlglisli  Wrl,  Cath.l.T^  witli  Stylrt. 

treatment  of  stricture.  (Fig.  53().)  They  are  made  both  straight  and  curved, 
but  for  ])ractical  jniriioses  the  straight  sound  is  rarely  necessary.  The  end 
of  the  curved  sound  is  made  to  meet  the  shaft  with  a  steady  curve,  so  that  the  tip 
is  at  right  angles  to  the  shaft.  They  are  made  both  blunt  and  conical.  A 
blimt  sound  has  the  same  calibre  throughout,  while  the  tapered  sound  is  at  its 
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tip  several  sizes  sniallei-  tiiaii  the  full  culibre  of  the  iiistruiiieiit,  wliioh  calibre  is 
reaclii'il  at  ahoiit  the  jiiiieti.iii  of  the  ciirvod  portion  with  the  shaft.  The  blunt 
sound  is  chiefly  useful  in  ihe  discuverv  of  the  stricture,  while  the  tai)ered  sound 
is  more  useful  in  its  treatment.  They  are  sometimes  made  with  a  double  taper, 
so  tiiat  the  shaft  la|)ers  rapidly  at  a  point  two  or  three  inches  from  its  junction 
with  the  cuived  portion,  and  in  this  way  avoids  dilating;  the  whole  urethra 
when  it  is  desired  to  stretch  only  one  ])ortion.  This  modification  is  distinctly 
useful  in  the  larger  sizes  which  pass  the  meatus  with  difficidty.     Sounds  are 
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made  in  sizes  from  10  to  li't  F.,  but  a  com])lete  set  is  by  no  means  essential. 
Sizes  smaller  than  15  are  danjierous,  and  shoulil  be  omitted  from  thi'  outfit  of 
any  but  the  expert.  Sizes  larger  than  .\'o..'>i  are  rarely  necessaiy.  l''or  |)ractical 
[lurposes  sounds  from  No.  20  to  No.  30  ai'e  all  that  will  be  needed.  It  is  essen- 
tial that  their  svirface  should  be  absolutely  sn th.     The  modern  ti'iidency  to 

use  niekel-plated  instruments  is  objectionable,  a.^  the  plating  fre(|uently  cracks 
and  comes  off,  thereby  making  the  instrument  dangerous.  Polished  steel  or 
one  of  the  alloys  of  copper  is  to  be  preferred. 


l)il(ili>rs.—\  great  variety  of  ililators  have  been  invented  to  take  the  place 
of  solid  instruments.  (Figs.  537  and  538.)  Of  these,  the  one  devised  by  Koll- 
niami  is  to-day  the  best.  It  is  made  in  three  forms— straight,  curveil  like  a 
sound,  and  with  the  so-called  Bei 


sound,  and  with  the  so-called  Benitiue  curve,  .\  screw  in  the  handle  sejiarates 
the  i)lades  which  occupy  the  di.stal  tiiird  of  tiie  instrument, and  they  can  besei>a- 
..„i,.,i  ...,  i.,  ■\T„    in„,.M„  r,f\  V    n^iii,  ;ii<tiimi,.iii    \\iilitlii'  iil:iiles  closed,  is  about 
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21  F.  As  now  constructed,  tlic  instniinciit  (Idcs  not  neetl  a  iul)l)er  cover,  the 
bladivs  beinj;  beveled  so  as  not  to  m\)  the  mucous  membrane".  Some  of  the  more 
complicated  instruments  have  an  attachment  by  which  the  lu-ethra  can  be  irri- 
gated while  the  instrument  is  in  position.  Though  they  are  very  ingeniously 
made,  I  have  not  found  them  in  any  sense  a  substitute  for  sounds.  The  dilator 
is  much  less  efficient,  and  it  does  not  cause  the  same  degree  of  absorption  of 
the  stricture.  The  obvious  benefit  of  being  able  to  use  it  where  the  meatus  will 
not  adnnt  a  full-sized   instrument  does  not  compensate  for  its  disadvantages. 


-Kullmann  Dilator. — Tlie  straiglit  type  of  instrument  is  inteniled  fo 
uretlira  only. 


in  tlie  anterior 


I  have  found  it  most  valuable  in  the  treatment  of  the  superficial  infiltrati<<ns 
of  the  urethra  in  chronic  urethritis. 

Urethrotomes. — Urethrotomes  are  instruments  planned  to  cut  the  urethra 
on  its  inner  surface.  For  stricture  at  the  meatus  or  in  the  first  inch  of  the  canal, 
a  narrow-bladed  knife  is  entirely  satisfactory  and  no  other  instrument  is  needed. 
For  the  deeper  portions  of  the  canal  two  instruments  are  particularly  valuable 
— the  urethrotome  of  Maisonneuve  and  that  of  Otis.  The  Maisonneuve  urethro- 
tome is  especially  valuable  for  strictures  of  small  calibre,  as  the  instrument  of 


:inn  Hilator.     Th 


s  instrument  has  the  B^niqi) 
portion  of  the  uretiira. 


Otis,  as  generally  made,  has  a  calibre  of  about  20  F.  The  Maisonneuve  urethro- 
tome can  be  used  on  any  stricture  through  which  a  filiform  bougie  will  pass. 
(Fig.  .539.)  It  consists  of  a  wire  stylet  curved  at  the  end  and  provided,  through- 
out its  entire  length,  with  a  groove.  In  this  groove  runs  a  triangular  knife  which 
cuts  on  the  sides  but  not  at  the  apex.  The  instrument  is  made  in  two  varieties, 
in  one  of  which  the  knife  runs  upon  a  convexity,  in  the  other  upon  a  concavity. 
The  former  is  intended  for  internal  urethrotomy  in  the  deep  urethra,  and  is 
rarely  useful,  as  this  operation  has  to-day  be°n  largely  abandoned.  In  the 
])endulous  portion  of  the  urethra  all  cuts  should  be  made  u]ion  the  roof,  and 
therefore  the  instrument  with  the  knife  upon  the  concavity  is  to  be  preferred. 
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The  instruincnt  of  Otis  is  tlic  iiistriiincnt  of  election  for  all  .strictures  throuj^h 
which  it  will  pas.s.  It  i.s  so  constructed  that  its  two  halves  may  Ije  separated 
like  a  dilator,  thus  rendering  it  possible  to  put  the  .stricture  on  the  .stretch. 
(Fig.  540.)  The  knife  runs  in  a  groove  on  the  ujjper  surface  and  is  concealed 
within  the  ti])  in  such  a  way  that  traction  on  the  handle  makes  tlic  knife  ap- 


FiG.  539. — Maisonneuve  Urethrotome  and  Otis  Urethrometer.  Upper  picture  shows  the  knife. 
Two  middle  pictures  show  filiform  bougies  which  can  be  screwed  on  to  the  tip  of  the  staff.  Fourth 
picture  shows  the  staff  with  the  knife  in  position.      Lower  piot\ire  shows  the  Otis  Urethrometer. 

pear;  the  cutting  is  done  from  behind  forward.     By  use  of  the  dilating  mech- 
anism the  stricture  may  be  cut  to  any  desired  size. 

Trfat.ment. — If  we  consider  the  question  of  a  cure  alone,  the  treatment 
of  stricture  of  the  urethra  is  far  from  satisfactory.  Taken  as  a  whole,  these 
cases  furnish  only  a  small  percentage  of  cures:  that  is,  if  it  is  undei-stood  that 
the  term  "cure"  means  that  the  jiatient  shall  remain  well  and  that  his  stricture 
shall  show  no  tendency  to  contract.     On  the  other  hand,  there  are  few  diseases 
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wiiich  show  more  gratifying  results  if  treated  skilfully,  iiatiently,  and  with  the 
thorough  co-o])eration  of  the  patient. 

Many  of  the  poor  results  may  be  laid  to  two  causes: — Fii-st,  unwillingness 
of  the  patient  to  continue  treatment  over  a  term  of  yeai-s.  and  his  not  unnatural 
tendency  to  regard  himself  as  well  because  he  has  no  symptoms:  ami.  second, 
failure  on  the  ])art  of  the  surgeon  to  tmderstand  fully  the  anatomy  and  jihysiol- 
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ogy  of  the  fH'iiito-urinurv  tract  and  the  iiii|)nrtanfc  of  usiii>;;  very  fircat  care 
and  gt'iitleiu'ss,  whicli  alone  lead  to  the  best  results.  It  has  been  too  fienerally 
believed  that  the  inaiiageinent  of  strieture  is  a  simple  matter  and  can  perfectly 
well  be  carried  out  by  the  busy  geni'ral  practitioner,  or  even  by  the  patient 
himself.  Not  .sufhcieiU  attention  has  been  ijaid  to  tlu'  fai'ts  that  the  secniidary 
complications  are  far  more  inipnrt;i!ii  than  llie  primary  lesion,  and  th;it  theii- 
onset  is  insidious,  often  unaccompanied  by  symptoms,  and  freijuently  oM-r- 
looked  both  by  the  patient  and  l)y  the  suriieon. 

For  the  i)urpo.s(>s  of  clearness  in  describing;  the  treatment,  strictures  may 
be  divided  into  classes  or  types,  which,  while  they  are  at  times  (|uite  distinct 
from  each  othei-,  ma\'  overlap  to  almo>t  any  extent.  tlni<  i-enderin^  it  possil)le 
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for  a  stricture,  at  difTcrent  stages  in  its  career,  to  belong  to  several  classes.  We 
shall  consider  them  under  the  following  headings: — (1)  Strictures  of  large  cali- 
bre (over  20  F,):  (2)  strictures  of  small  calibre:  (.3)  strictures  admitting  only 
a  Hliform  bougie;  (4)  strictures  complicated  with  retention:  (•"))  impassable 
strictures;  and  (6)  irritable  or  resilient  strictures, 

(1)  Striciures  of  Large  Calibre. — For  the  sake  of  convenience  strictures  of 
large  calibre  may  be  defined  as  those  which  will  take  an  instnmient  of  2(1  F. 
The  term  is  not  used  in  the  sense  in  which  it  was  employed  l)y  the  late  Dr. 
Fessenden  Otis,  who  frequently  described  strictures  of  over  35  F.  They  are 
strictures  which  may  be  safely  dealt  with  by  steel  sounds,  and  their  manage- 
ment is,  as  a  rule,  le.-s  difficult  than  that  of  any  other  class.  Treatment  .should 
be  begun  only  after  the  administration,  for  two  or  three  flays,  of  a  urinary  anti- 
septic, preferably  urotropin.  The  calibre  of  the  stricttire  is  already  known 
from  the  examination  at  which  the  diagnosis  was  made,  and  a  sound  should  lie 
selected  which  will  certainly  pass  the  stricture  without  difficulty. 
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As  it  is  in  this  class  of  cuscs  that  sounds  arc  most  valuable,  it  will  ];crhai)s 
save  repetition  to  consider  here  the  technii|ue  of  passinj;  a  sound.  All  sounds 
should  l)e  steiilize(l  liy  boiliufj;.  and  if  thi'y  are  cold,  when  about  to  be  used, 
they  should  be  wai'nied  in  waini  stei-ile  watii-  ami  carefully  lubricatecl  with  a 
f^rood  sterile  lubricitnt .  Stei-ile  vaseline  containe(l  in  tubes  is  jjcrhaps  open  to 
as  little  objection  .-IS  any  liibii<-aiit .  The  non-t;reasy  lubricants  with  which  the 
market  is  Hooded  .'ire  not  \aliiable  for  this  pni-pose,  as  they  lack  the  essential 
lubricatinfi  i|ualilies.  The  most  important  piinciple  to  remembei'.  in  the  use 
of  sounds,  is  that  the  instrument  is  not  oidy  a  lever  of  the  lir>t  order,  with  a 
niiivable  fulcrmn,  bin  is  also  a  wed<;-e.      It  is  theivfoiv  wholly  unjustifiable  to  u.-^e 


force.  Comparatively  few  practitioners  apjireciate  the  amount  of  force  which 
is  commimicated  to  the  tip  of  the  sound  by  very  moderate  jiressure  upon  the 
handle.  It  may  .safely  be  assei-ted  that,  if  the  sound  will  not  pass  onward  practi- 
cally by  reason  of  its  own  weii^ht .  a  smallei'  instrument  should  be  selected.  (Figs. 
rA\  to  .jT").)  Th<>  insirument  should  be  iiitriiduced  in  a  direction  corresponding 
to  the  line  of  the  .t^roin.  Mvnei-ally  fi'om  the  p.-itient's  left,  if  the  surgeon  be  right- 
handed.  It  is  carried  down  smoothly  until  the  tip  jias.ses  the  peno-scrotal  angle: 
tlieii  the  .shaft  of  the  in.<trmnent  is  swung  steadily  into  th(>  median  line  and  the 
handle  is  slowly  and  ewnly  raised  ;is  the  tip  glides  along  the  scrotal  and  bulbar 
portions  of  the  tnvthra.  It  is  in  the  bulb  that  trouble  is  most  likely  to  occur, 
particularly  through  failure  to  follow  the  roof  of  the  canal,  which  in  this  region 
is  the  fixed  jKirtion.  If  the  beak  of  the  instrument  is  allowed  to  follow  the  Hoor, 
the  la.\  str\ict\ires  of  the  bulb  allow  it  to  lall  below  the  ojiening  in  the  triangular 
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ligamont,  and  tlicn.  as  the  haiullc  <if  the  instnuncnt  is  dcprossed,  the  floor 
of  the  urethra  is  pushed  i'orward  ijelow  the  opening.  The  situation  re- 
sulting is  shown  in  Fig.  'ACi.  Tliis  trouble  may  be  avoided  by  keeping  the  tip 
or  beak  of  the  instrument  applied  to  the  anterior  wall,  and  by  making  pressure 
with  the  fingers  of  the  left  hand  on  the  perineum,  so  as  to  counteract  the  tend- 
ency of  the  instrument  to  drop  backward.  AMiere  the  tissues  are  very  lax,  es- 
pecially in  old  men,  difficulty  here  may  be  further  avoided  by  putting  the  index 
finger  of  the  left  hand  into  the  rectum  while  the  thumb  rests  on  the  perinevmi. 
(Fig.  547.)  In  this  way  the  thumb  supports  the  sound  at  the  junction  of  the 
curved  and  straiglit  portions,  thus  fixing  tlie  fulcrum,  wliilc  tlic  ti])  of  the  index 


Fi(i.  543.— The  Passing  of  a  Sound;  Thinl  Stage. 

finger  lifts  the  point  ujiward  to  the  level  of  the  mem1)ranous  urethra.  This 
manoeuvre  will  be  found  useful  in  manipulating  any  rigid  or  semi-rigid  instru- 
ment. After  the  tip  of  the  sound  is  engaged  in  the  membranous  urethra,  the 
handle  is  allowed  to  fall  do\^'nward  between  the  patient's  thighs,  but  is  at  the 
same  time  kept  strictly  in  the  middle  line.  In  this  way  it  will  glide  steadily 
forward  until  the  handle  is  below  the  level  of  the  symphysis,  when  it  may  be 
pushed  gently  forward  in  the  long  axis  of  the  body  into  the  bladder.  "Wlien 
the  instrument  is  in  the  bladder,  it  can  l^e  turned  freely  from  side  to  side.  In 
rare  cases  there  will  be  found  long  false  passages  into  which  the  sound  will  pass 
until  it  lies  almost  in  the  position  just  described,  but  it  will  then  be  found  im- 
possible to  rotate  the  instrument  and,  besides,  it  will  never  lie  exactly  in  the 
median  line. 

To  return  to  the  treatment  of  strictures  of  large  calibre:   After  the  first  in- 
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strumont  has  passed  tlii-ou";!!  the  stricture  without  difficulty,  the  next  larger 
should  ho  passed  in  succession  until  three  or  four  sizes  have  been  introduced,  or 
until  some  difficulty  is  experienced  in  passing  the  instrument.  It  is  a  good 
working  rule  never  to  increase  beyond  the  point  at  which  the  slightest  tinge  of 
blood  appears  at  the  meatus.     Bleeding  means  ti.^sue  laceration,  increased  scar 
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possil)ility  of  infection,  and.  while  it  is  not  always  possible  to  avoiil  bleeding 
altogether,  avoidance  of  this  accident  is  the  object  to  be  sought  in  all  cases 
except  when  pa.ssing  sountls  after  urethrotomy. 

The  exact  manner  in  which  sounils  i)roduce  their  effects  upon  stricture  is 
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still  a  matter  of  discussion.  Tlu'  \\r\y  nf  (luyon  that  the  effect  is  ])r(Kliicc(l 
by  the  mere  presence  of  the  instrument,  witiumt  the  aid  of  pressure,  has  been 
generally  accepted.  The  effect  is  certainly  not  due  to  violent  .-stretching,  and 
apparently  results  from  increased  vascularity  of  the  stricture,  with  pei-haps 
.^ome  slight  degree  of  inflannnation, — processes  which  favor  absorption  of  Ihe 
scar.  Too  much  stress  cannot  bo  laid  upon  the  danger  of  employing  force, 
or  u|ion  the  imjiortance  of  gentleness. 

The  frecpiency  with  which  sounds  should  be  jiassed  depends  upon  the  nature 

of  the  stricture.  Soft  strictures  which 
dilate  readily  may  be  attacked  mori' 
frcipientl}'  than  old  fibi'ous  narrow- 
iiigs.  which  are  generally  acconijia- 
nied  by  posterior  urethritis  or  jiros- 
t  at  it  is,  and  are  always  likely  to  l)e 
irritable.  Strictures  in  the  pendulous 
portion  may  be  dilated  more  rajjidly 
than  those  in  the  bult)o-membranous 
region.  In  general,  the  irritation 
aliout  the  stricture  should  be  allowed 
to  subside  before  further  attempts  at 
treatment  ai'e  made.  This  will  re<|uire 
from  two  or  three  days  in  the  easier 
cases,  to  a  week  or  ten  days  in  the 
more  difficult  ones.  Sharp  reaction, 
iiici-ease  of  ])rostatitis.  and  esi.iecially 
(he  occurrence  of  fever  or  chills,  calls 
for  a  longer  interval  and  greater 
delicacy  of  mani])ulation.  Instrumen- 
tation should  be  followed  by  ii-rigation 
of  the  urethra  with  a  mild  antiseptic 
solution.  If  instruments  have  been  passed  into  the  bladder,  the  whole  ure- 
thra and  bhulder  should  be  irrigated:  and  if  this  precaution  were  always 
observed,  the  urethral  chill  would  become  a  surgical  curiosity. 

Considerable  difference  of  opinion  exists  as  to  how  far  dilatation  should  be 
carried.  The  old  French  school  regarded  the  use  of  sounds  23  to  25  as  "high 
dilatation,"  while  the  late  Dr.  Otis  used  the  same  term  only  when  the  sizes  of 
35  to  40  had  been  reached.  The  question  is  not  one  of  figures  but  of  the  pecul- 
iarities of  the  individual  case.  Dilatation  is  sufficient  when  it  overcomes  (he 
teyidejxcy  of  the  stricture  to  contract.  Frequently  the  calibre  of  the  meatus 
will  obstruct  the  passage  of  instruments  above  No.  25.  This  size  is  rarely  large 
enough  to  insure  permanent  results,  and  in  many  cases  the  meatus  must  be 
enlarged  up  to  31  or  32  to  allow  further  dilatation  of  the  stricture.  To  overcome 
this  difficulty  there  have  been  devised  dilators,  suchas  those  of  Kollmann,  which 
will  dilate  the  deeper  portion  of  the  canal  without  the  necessity  of  enlarging  the 
meatus.     I  confess  that  in  my  hands  they  have  signally  failed  to  replace  the 
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sLiiiid.  and,  while  tliiir  possibilities  are  attractive,  they  have  not  suppianted 
and  will  not  supplant  solid  instruments.  Though  I  am  f|uite  in  accord  with 
the  reaction  from  indiscriininate  cutting  of  the  meatus,  which  resulted  from 
a  misinterpretation  of  the  teachings  of  Otis,  enlargement  of  the  meatus  to  such 
a  degree  as  will  allow  the  introduction  of  the  instruments  necessary  for  securing 
full  dilatation,  is  in  the  interest  of  the  patient. 

Cure  by  the  Use  of  Sounds.— It  is  probably  only  in  exceptional  cases  that 
a  permanent  cure  of  a  stricture  of  the  urethra  is  obtained  by  means  of  gradual 
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dilalation.  It  is  ])i(ipcr  to  employ  the  expression  "■permancMi  cure" 
only  when  the  urethra  maintains  its  calibre  thniughout  a  ])eriod  of  .several 
years,  .\fter  a  calibre  of  30  has  been  obtained,  the  interval  between  visits 
should  be  lengthened  to  (iiie  week,  two  weeks,  a  month,  two  months,  and  .-^o 
on  up  to  six  months  or  a  year.  Patients  .should  be  advised  to  consult  the  sur- 
geon at  least  once  a  year,  to  be  .sure  that  no  tendency  to  contract  exists.  It 
is  a  coniinon  custom  to  give  the  patient  a  sound  of  moderate  caliiire  and 
l)erniit  liini  to  watch  for  himself  the  condition.  In  the  ca.-^e  of  a  really 
intelligent  patient  this  may  be  a  safe  jjrocedvu'e.  l)ut  it  .-^eems  to  be  a  fact  that 
the  a\'erage  patient  refuses  to  use  his  intelligence  in  this  way.  It  is  the  connnon 
exjierience  that    ])atients  neglect  their  condition.      They  give   the    story   that 
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thoy  abaiuloiird  tlie  use  of  the  instrunicnt  when  they  found  tliat  it  was 
only  with  some  difficulty  that  thoy  could  jiass  it.  It  never  seemed  to  occur 
to  them  that  this  was  a  reason  why  they  should  seek  further  advice.  I  believe 
that  trusting  sounds  to  patients  will  in  the  long  run  only  encourage  them  to 
neglect  their  condition:  and  besides,  in  the  u-se  of  these  instruments,  they  are 
very  likely  to  increase  the  irritability  or  infection  of  the  canal  by  failures  in  clean- 
liness and  by  neglect  in  carrying  out  the  necessary  irrigations.  If  the  patient 
cannot  be  induced  to  visit  the  surgeon  at  regular  intervals,  the  condition  of 
his  urethra  will  not  be  benefited  by  trusting  him  with  the  use  of  a  dangerous 
instrument. 

(2)  Strictures  of  Small  Calibre. — This  grouj)  includes  those  cases  in  which 
the  stricture  is  smaller  than  20  F.  (though  larger  than  the  so-called  filiform 
strictures)  and  not  complicated  by  retention.  The  administration  of  a  urinary 
antiseptic  is  particularly  important  in  these  cases,  as  there  is  always  a  strong 
probability  that  secondary  changes  have  taken  place  in  the  upper  urinary  tract. 
Dilatation  should  be  begun  with  soft  bougies,  and  for  strictures  of  very  small 
calibre  the  filiform  guide  with  followers  is  jjarticularly  valuable.  Great  gentleness 
is  essential,  as  undue  irritation  of  the  stricture  may  result  in  acute  retention  and 
may  render  the  obstruction  at  least  temporarily  impassable.  It  is  in  these  cases 
that  irritability  of  the  stricture,  generally  due  to  the  accompanying  prostatitis,  is 
particularly  likely  to  be  encountered.  Management  of  this  complication  will 
be  considered  later.  A  surgeon  who  is  thoroughly  familiar  with  the  vagaries  of 
the  urethra  may  be  justified  in  using  steel  instruments  when  the  calibre  has 
been  increased  to  15  F.,  but  it  is  a  safe  rule  for  general  guidance  that  rigid 
instruments  should  not  be  employed  in  strictures  below  20  F. 

If  the  stricture  proves  irritable  or  resilient,  or  if  it  permanently  resists  dila- 
tation, urethrotomy,  either  internal  or  external,  according  to  the  location  of 
the  stricture,  must  be  done.  The  frequency  with  which  these  comjilications  are 
encountered  will  depend,  in  part  at  least,  upon  the  willingness  of  the  jiatient  to 
obey  orders  and  the  skill  with  which  the  treatment  is  carried  out. 

(3)  Filiform  Strictures. — This  group  of  cases  includes  those  in  which  a  filiform 
bougie  can  be  passed,  and  in  which  no  retention  exists.  The  abscence  of  re- 
tention enables  the  surgeon  to  avoid  operative  measures  and  to  proceed  in  his 
efforts  to  enlarge  the  calil)re  of  the  urethra  by  dilatation.  In  this  group  of  cases 
so-called  continuous  dilatation  is  sometimes  valuable.  This  consists  in  passing 
the  largest  filiform  that  the  stricture  will  admit,  fastening  it  in  position,  and 
leaving  it  vmdisturbed  during  the  succeeding  twenty-four  or  even  forty-eight 
hours.  The  mere  presence  of  the  foreign  body  will  cause  relaxation  of  the  spasm 
and  will  generally  allow  the  passage  of  a  larger  instrument  at  the  next  sitting. 
It  is  much  safer  to  have  the  patient  confined  to  bed  when  any  form  of  stationary 
instrument  is  in  the  urethra,  but  this  is  not  absolutely  essential,  and  the  method 
can  be  carried  out  in  dispensary  practice,  at  least  when  the  patient  is  rea- 
sonably docile.  'WTiere  continuous  dilatation  is  not  necessary,  the  small  fol- 
lowers (Fig.  .548)  attached  to  bougies  are  valuable;  and  by  one  of  these  two 
methods  sufficient  dilatation  can  generally  be  obtained  to  render  possible  the 
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use  of  larger  instruments,  and  thus  ultimately  good  results  may  be  obtained 
by  gradual  dilatation.  Wlwn  retention  of  any  degrc*  of  severity  occurs,  or 
when  there  is  undue  irritability,  or  when  the  difficulty  of  pa.ssing  a  sound  becomes 
too  great,  urethrotomy  may  have  to  bo  performed. 

(4)  Strictures  Complicated  by  Retention. — The  existence  of  acute  retention 
complicating  stricture  demands  that  the  surgeon  promptly  evacuate  the  bladder 
by  one  method  or  another,  as  continued  retention  exposes  the  patient  to 
probable  damage  to  the  u])per  urinary  tract,  may  inflict  permanent  injury  upon 
the  t)ladder  wall,  and  enormously  increases  the  likelihood  of  infection. 

Retention  by  no  means  always  means  that  the  stricture  is  of  .small  calibre. 
It  may  occur  in  strictures  of  considerable  size  as  the  result  of  the  acute  congcs- 
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tion  following  excesses  or  exposure  to  cold  or  wet.  The  first  attempt  to  relieve 
the  retention  should  be  made  with  a  fair-sized  gum-elastic  catheter,  to  which 
the  proper  curve  has  been  given  by  means  of  a  stylet.  Freciuently  an  instru- 
ment about  15  F.  can  be  passed  and  the  retention  relieved.  Should  this  fail, 
it  is  wise  to  attempt  the  passage  of  bougie-cathetei-s,  which  will  sometimes 
find  their  way  through  a  stricture  which  is  impassable  to  blunter  instruments. 
If  this  fails,  the  smallest  bougies  should  be  successively  tried,  and  then  finally 
filiforms.  If  any  instrument  can  be  made  to  pass,  it  should  be  secured  in  place ; 
the  bladder  will  then  generally  empty  itself  alongside  the  instrument  as  the 
spasm  relaxes. 

If  these  nuuKeuvrcs  fail,  the  patient  should  be  placed,  for  fifteen  minutes 
to  half  an  hour,  in  a  hot  bath,  the  temperature  of  which  shoukl  be  maintainetl 
at  a  fixed  point.  The  efficiency  of  this  procedure  is  often  increased  by  the  ad- 
ministration of  opium,  [ireferaljly  in  the  form  of  morphia,  in  do.ses  of  about 
one-sixth  of  a  grain  administereil  hypodermically.  If  these  attempts  are  all 
unavailing,  the  stricture  may  properly  be  regardeil  as  impas.sal)le  and  not  amen- 
able to  any  treatment  other  than  asjjiration  or  external  urethrotomy. 

Suprapubic  puncture  and  evacuation  of  the  contents  of  the  bladder  will 
sometimes  relax  the  spasm,  .so  that  the  urethra  becomes  passable  in  one  direc- 
tion or  the  other.  It  is  a  valuable  method  of  treatment  if  instruments  for  more 
radical  operation  ar(>  not  at  hand,  but,  when  it  is  employed  for  this  purpose, 
arrangements  should  lie  promptly  made  to  do  external  urethrotomy  if  the 
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.stricture  fails  to  relax.  W'lieic  all  tiir  means  are  at  hand  it  is  fjenerally  best 
to  proceed  at  once  with  e.\tenial  urethrotomy,  unless  there  is  good  reason  (o 
su|)i)0se  that  the  obstruction  is  due  to  contraction  of  a  stricture  of  large  calibre, 
as  e\idence(l  by  the  fai't  thai  the  palient  has  been  having  little  (ir  no  trouble 
before  the  present  attack.  The  diagnosis  between  retentidu  due  to  stricture 
and  that  due  to  hypertrophy  of  the  prostate  is  fre(|uently  dilficnlt.  and  it  is 
justifiable  to  prnceerl  with  palliative  measures  longer  in  retention  due  to  hyper- 
trophy than  in  that  due  to  stricture. 

(5)  ImjKi^isable  Sirictures. — In  this  group  it  is  intended  to  include  those 
cases  in  which  no  instrument  can  be  passed,  although  retention  docs  not  exist. 
As  a  matter  of  course,  any  stricture  through  which  urine  will  jiass  is,  i)roperly 
speaking,  not  impassable,  but  the  eccentricity  of  the  opening  and  its  relation 
to  the  anterioi-  urethra  may  be  such  that  no  instrument  can  b.  engaged.  The 
fre(iuency  with  which  this  will  occur  will  depend  almost  directly  upon  the  skill 
of  the  surgeon.  Those  who  are  expert  in  such  manipulations  will  rarely  encoun- 
ter any  stricture  through  which  they  cannot  pass  some  instrument,  while  on 
the  other  hand  the  no\ice  will  frequently  fail.  It  therefore  follows  that,  in  the 
absence  of  retention  or  other  symptoms  of  urgency,  attempts  should  be  made 
on  successive  occasions  to  pass  an  instrument  through  the  stricture  before  one 
decides  to  perform  a  urethrotomy.  It  is  in  just  such  cases  as  these  that  skil- 
ful manipulations  of  the  Hliform  bougie  will  often  effect  a  pa.ssage  through  the 
stricture.  The  natvu-e  of  these  small  in,struni(>nts  is  such  that  they  readily  be- 
come caught  in  folds  or  pockets,  sometimes  at  some  distance  in  front  of  the 
stricture.  This  difficulty  may  be  overcome  by  inserting  several  filiform  bougies 
alongside  of  one  another,  each  one  being  passed  as  far  as  it  will  go.  A\'hen  all 
the  available  pockets  are  occupied,  a  bougie  introduced  subsequently  is  likely 
to  hit  the  opening.  Each  filiform  instrument  should  be  successively  withdrawn 
a  little  and  then  pushed  forward,  with  the  hope  of  clearing  the  obstruction  which 
it  formerly  encountered.  Some  of  the  instruments  should  be  bent  at  the  tip, 
so  as  the  more  readily  to  find  eccentric  openings.  Their  passage  may  at  times 
be  facilitated  by  injecting  oil  into  the  urethra  until  it  fills  the  canal  completely. 
It  is  sometimes  useful  to  add  to  the  oil  a  certain  amount  of  boric-acid  ointment 
— enough  to  give  the  mixture  a  fair  degree  of  solidity,  and  yet  not  enough  to 
prevent  it  from  flowing  readily  through  a  syringe.  In  this  way  the  folds  in  the; 
nuicous  membrane  are  smoothed  out  and  the  opening  of  the  stricture  is  more 
readily  found. 

If  successive  attempts,  made  at  intervals  of  a  day  or  two,  fail,  more  radical 
measures  will  have  to  be  adopted.  The  decision  as  to  when  this  becomes  nec- 
essary will  be  influenced  by  the  occurrence  of  retention,  by  the  habits  and 
social  position  of  the  j^atient,  and  by  any  knowledge  which  may  be  gained  of 
the  jirevious  history  of  the  stricture.  Patients  in  good  circumstances,  who 
can  be  kept  quiet,  whose  diet,  etc.,  can  be  readily  controlled,  may  be  watched 
longer  than  the  ordinary  dispensary  patient,  to  whom  time  is  important  and 
whose  surroundings  and  hygiene  cannot  be  supervised.  If  there  is  good  reason 
to  suppose  that  the  stricture  has  recently  undergone  still  further  narrowing 
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from  cxiiosurc  or  cxcc.-s,  delay  i.-  ju.-li(iiil.  Dicp  .-itricUircs.  particularly  when 
of  triuiiiiiitic  orifiin,  are  likely  to  prove  resistant  and  ultimately  require  opera^ 
tion,  while  strictures  of  the  i)endulous  portion  will  as  a  rule  heeonie  passable 
iuid  yield  to  {gradual  dilatation.  'I'lie  decision  may  further  he  infiueiu-ed  by 
the  opportunities  whirl:  may  hi'  within  reach  for  havinj;  the  work  done  in  the 
best  manner.  If  the  patient  can  readily  be  i)laced  in  the  hands  of  a  skilful 
o])erator,  urethrotomy  may  be  advised  earlier  than  when  it  must  be  undertaken 
in  the  country  or  under  unfavorable  conditions. 

i(i)  Irritable  or  Resilient  Strictureti. — These  forms  of  strictures  are  tuA  fjrouped 
tofjelher  because  they  have  any  necessary  relation  to  each  other,  but  simply 
as  a  matter  of  convenience.  Irritai)le  strictures  are  fre(|uently  not  resilient; 
and  most  resilient  strictures  are  not  irritable. 

Ii-ritable  strictures  are  those  in  which,  in  spite  of  care  and  the  administra- 
tion of  a  urinary  antiseptic,  chills  or  other  evidence  of  inflanunation  refj;ularly 
follow  instrumentation.  There  is,  as  a  rule,  evidence  of  ])rostatitis  or  inflam- 
mation of  the  upper  urinary  tract, — conditions  which  in  themselves  call  for  relief 
of  the  obstruction.  That  chills  of  a  jiurely  ner\dus  orif^in  may  occur  is  not 
denied,  but  in  the  \ast  ma.joritj'  of  cases  they  are  of  bacterial  and  not  nervous 
orifjin.  'I'rue  irritable  stricture  recjuires  urethrotomy.  If  due  care  and  skill 
have  been  employed  and  irritability  still  pei'sists,  tht'  inolication  for  operation 
becomes  clear.  Conversely,  if  the  irritability  is  due  to  mismanaf;enient,  no 
o|)eration   is   indicated. 

A  resilient  stricture  is  one  wliicli,  tlioujih  pei'sistently  dilated,  fails  to  retain 
its  calibre.  Such  strictures  are  most  connnonly  seen  in  the  bulijo-membranous 
portion,  and  are  frequently  traumatic.  \Vhen  the  tendency  to  recontract  has 
once  been  clearly  demonstrated,  operation  should  be  done.  If  the  a])parent 
resiliency  is  due  to  failure  to  dilate  the  urethra  sufficieiuly,  or  to  failure  on  the 
part  of  the  patient  to  follow  u|)  treatment,  tlilatation  should  be  peivisted  in, 
as  o])eration  is  no  <;uarantee  of  more  skilful  methods  or  of  improved  habits  on 
the  |)art  of  the  patient.  It  is  in  these  resilient  sti-ictures  that  the  most  radical 
forms  of  operation — partial  or  complete  resection,  or  tistulization  -may  in- 
indicated. 

Operiitiiins  for  Stricture. 

Internal  Urethrotomy. — Internal  urethrotomy  is  th(>  operation  of  election 
for  those  .•strictures  in  front  of  the  bulbo-membranous  portion  which  cannot  be 
manay;ed  by  dilatation.  It  has  freipiently  been  applied  to  strictures  of  the 
dee|)er  ])ortion  of  the  canal,  but  the  ilanj;vrs  of  liemorrhajie  and  sei)sis  make  it  a 
more  serious  ojjeration  than  external  urethrotomy.  Harrison  proposed  doing 
an  internal  urethrotomy  in  "ombination  with  external  incision  for  drainajie. 
This  has  no  real  advanta^^'  over  external  urethrotomy  and  has  never  been 
extensively  ado])ted. 

Internal  urethrotomy  is  indicated  in  \hv  followin.i;  coiulitions  of  the  anterior 
urethra:— (1)  Strictures  or  congenital  narrowings  of  the  meatus:  V2)  resilient 
or  irritable  strictures:    (3)  resistant   strictm-es;    (4)  strictures  which  are  com- 
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plicated  by  abscess,  infiltration,  or  fistula,  and  which  demand  perineal  section — 
the  stricture  of  the  anterior  in-ethra  i)eing  cut  at  the  same  time;  (5)  strictmvs 
of  moderate  calibre,  in  which  the  operation  is  performed  in  order  to  gain  room 
for  the  introduction  of  large  instruments,  as  for  litholapaxy;-  and  (6)  strictures 
in  which  it  is  desirable,  for  one  reason  or  another,  to  shorten  the  time  of  the 
treatment. 

Technique  of  the  Operation. — Urinary  antiseptics,  efficient  care  of  the  bowels, 
and  a  light  breakfast,  if  a  general  ana>sthetic  is  to  be  used,  are  matters  of  routine. 
The  operation  may  be  done  under  either  local  or  general  ana-sthcsia.  Quite 
efficient  local  anaesthesia  may  be  obtained  by  injecting  a  four-per-cent  solution 
of  cocaine  into  the  urethra  and  allowing  it  to  remain  for  ten  minutes.  The 
objection  to  local  ana>sthesia  is  that  it  is  by  no  means  always  satisfactory,  the 
rapidity  and  completeness  with  which  the  cocaine  is  absorbed  depending  upon 
the  condition  of  the  urethra.  Furthermore,  it  is  difficult  to  limit  the  action  of 
the  drug,  and  toxic  symptoms  occasionally  follow.  Unless  some  real  objection 
exists,  a  general  ana?sthetic  is  more  satisfactory. 

After  the  ana-sthesia  is  complete,  the  anterior  urethra  should  be  irrigated 
thoroughly.  All  incisions  should  be  made  on  the  roof.  For  strictures  of  a  calilin; 
less  than  20  F.  the  Maisonneuve  or  Civiale  urethrotome  should  be  used,  ^^'ith 
the  Maisonneuve  the  guide  is  inserted  so  that  its  tip  is  in  the  bulbous  or  mem- 
branous portion  of  the  urethra.  The  knife  is  then  fitted  to  the  groove  and 
pushed  forward,  being  kept  accurately  in  the  middle  line  on  the  roof  until  the 
stricture  has  been  divided  from  before  backward.  The  Civiale  instrument 
must  be  passed  through  the  stricture,  which  is  then  cut  from  behind  forward.  It 
cannot  be  used  on  strictures  as  narrow  as  those  amenable  to  the  Maisonneuve 
instrument. 

After  the  cut  has  been  made,  sounds  should  be  passed  to  ascertain  that  the 
calibre  of  the  urethra  has  been  restored.  If  this  is  not  the  case  and  fvuther 
cutting  is  necessary,  the  work  may  be  finished  with  the  Otis  urethrotome.  This 
is  passed  into  the  urethra  until  the  part  containing  the  knife  lies  behind  the 
posterior  face  of  the  stricture.  The  blades  of  the  instrument  are  then  separated 
until  the  stricture  is  put  upon  the  stretch,  when  the  knife  is  withdrawn  so  as 
completely  to  di\ade  the  stricture,  the  length  of  which  has  been  previously 
ascertained.  The  knife  is  then  returned  to  the  sheath,  the  blades  brought 
together,  and  the  instrument  withdrawn. 

After  internal  urethrotomy  the  urethra  should  admit  at  least  a  No.  30  F. 
sound,  the  meatus  being  divided  to  accommodate  this,  if  necessary.  The  opera- 
tion is  completed  by  irrigating  the  urethra  and  putting  in  a  stationary  catheter, 
or  not,  according  to  the  judgment  of  the  surgeon.  This  point  must  be  decided 
by  the  nature  of  the  stricture  and  the  extent  of  the  infection  in  the  deep  urethra 
or  the  upper  urinary  tract.  Where  the  stricture  is  tight  and  of  long  standing, 
it  is  safer  to  put  in  a  stationary  catheter  for  from  twenty-four  to  forty-eight 
hours.  In  most  irritable  strictures  and  in  strictures  which  are  associated 
with  serious  damage  to  the  upper  urinary  tract,  the  stationary  catheter  is  a 
guarantee  of  safety  from  infection.     The  only  objection  to  its  use  is  that  it 
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always  causes  a  tciuporarv  urclhritis.  whidi,  liuwcvcr,  is  not  serious  if  the 
catiieter  is  not  left  loiifi;  in  position.  For  .-trictiires  of  larj^e  calibre  a  stationary 
catheter  is  not  necessary. 

After-Treatment. — The  after-treatment  consists  in  the  passiiifj  of  sounds 
at  short  intervals  through  the  stricture,  Init  it  is  not  necessary  or  desirable  that 
they  should  be  passed  into  the  bladdei-.  Tlie  passing  of  a  full-sized  sound  every 
other  day,  followed  by  irrigation  of  the  urethi-a  during  a  |)eriod  of  two  weeks, 
is  generall}'  sufficient.  Frecjuent  passing  of  sounds  should  be  continued  until 
11(1  bleeding  follows  instrumentation,  this  result  showing  that  healing  is  com- 
plete. After  this  the  case  should  be  treated  like  any  stricture  in  which  full 
dilatation  has  been  obtained. 

Complications. — The  only  twn  complications  oi  importance  ui-e  hemoi'rhage 
and  sei)sis.  In  rare  cases  the  operation  is  followed  by  sharp  bleeding,  which 
may  be  generally  controlled  by  simi)le  pressure  or  by  bandaging  the  penis.  If 
this  fails,  a  full-sized  catheter  should  be  inti-oiluced,  when  pressure  with  a 
bandage  will  check  the  hemorrhage. 

Sepsis  may  occur  in  two  forms.  The  general,  severe  type  due  to  rapid 
absorption  through  the  wound  may  be  ushered  in  by  chills  and  .severe  consti- 
tutional disturbances.  Its  treatment  is  that  of  general  infection  olsewhero; 
but  its  occurrence  should  be  a  very  rare  event  where  proper  precautions  have 
l)een  observed  in  regard  to  urinary  antiseptics  and  irrigations.  Once  in  a  while 
infection  may  take  place  at  the  point  of  incision  and  give  ri.se  to  local  jjcriure- 
thral  abscess,  which  should  be  treated  as  any  other  abscess  is. 

Mortality. — From  large  statistics  it  would  appeal-  that  the  mortality  of 
these  operations  is  one  and  one-half  per  cent.  It  is  liard  tn  believe  that  under 
modern  conditions  the  risk  is  anywhere  near  as  great,  and  it  will  be  disappointing 
if  cases  collected  during  the  jiresent  ci'iitury  show  a  di'ath  rate  of  over  one-half 
of  one  pel'  cent . 

Results. — .Statistics  carefully  collected  by  Watson  show  that  a  cure  results 
in  from  fifty  to  sixty  per  cent  of  the  cases  operated  ui>iin.  This  result ,  Imwever, 
is  obtained  only  in  properly  selected  and  efficiently  treated  cases. 

External  Urethrotomy:  Perineal  Section.— For  practical  puri)o.ses  the  terms 
external  urethrotomy  and  perineal  section  are  synonymous  when  applied  to 
a  stricture  of  the  urethra :  for  external  urethrotomy  is  practically  never  done  for 
tliis  purpose  except  on  a  perineal  iiortionof  the  urethra.  Perineal  section  is  the 
operation  of  election  for  those  strictures  (if  the  biilbo-membranous  ])ortion  of 
the  urethra  which  r(>(|uire  cutting.  It  is  indicated  in  the  fullowing  conditions: 
--(])  For  strictures  com]ilicated  by  extrava.satidu  nf  urine,  abscess,  and  uri- 
nary fistula;  (2)  for  resilient  or  irritable  strictiuv  of  the  bulbo-memi)ranous 
portion;    (.'])  for  im])as.sable  strict iwe;    and  (  1 )  for  rui)tui'e  of  the  urethra. 

The  opei-ation  of  iici'iiieal  section  may  be  one  of  the  easiest  or  one  of  the 
most  difficult  in  surgery.  In  ordinary  cases  in  which  a  guide  can  be  pas.sed 
the  operation  may  be  comiileted  in  a  few  minutes.  On  the  other  hand,  perineal 
section  without  a  guide  may  re(iuire  jjatience  and  skill  of  a  very  high  order,  and 
in  rare  cases  it  may  be  impossible  to  finil  the  deep  opening  of  the  luvthra  in  the 
vol..  VI. — .ll 
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IK'niieuin.  It  should  iii'vcr  he  uiulcrtukcii  witliout  good  assistants,  a  i)roper 
assortniciit  of  instruniciits,  and  all  facilities  for  doing  a  major  operation.  It 
is  not  an  operation  whieh  the  occasional  surgeon  can  do  to  advantage,  antl  famil- 
iarity with  the  region  greatly  diminishes  the  in-obability  of  meeting  seHovis 
obstacles.  The  preparation  is  that  for  any  major  o]X'ration.  Since  in  many 
instances  the  general  condition  of  the  patient  is  jxinr.  the  kidneys  thimaged, 
and  infection  present,  every  effort  should  be  made — where  lime  jiermits — to  get 
the  excretory  organs,  particularly  the  skin  and  bowels,  in  first-class  condition. 
Technique  of  the  Operation. — As  a  rule,  the  operation  should  be  done  under 
full  general  anaesthesia.     If  the  risk  of  a  general  ana'sthetic  is  very  great,  it  is 


54U. — Patient   in    Position    for   Perineal    Section.      Skin    incis 
marked  ill   black. 
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possible  to  do  the  o))eration  with  the  aid  of  local  ansesthesia,  especially  if  a  guide 
can  be  passed.  The  refinements  of  technique  can  hardly  be  carried  out  under 
local  ana'sthesia,  and  only  simple  drainage  will  be  efTected. 

The  patient  should  be  placed  in  an  exaggerated  lithotomy  position,  with  the 
pelvis  raised  and  the  thighs  strongly  flexed  upon  the  abdomen,  so  as  to  bring 
the  perineum  into  a  nearly  horizontal  position.  This  position  may  be  main- 
tained by  the  use  of  a  crutch  with  a  strap  passed  around  the  patient's  neck, 
or  by  fastening  the  knees  with  a  folded  sheet, — a  somewhat  less  satisfactory 
method.  The  leg  holders  which  are  commonly  used  in  gynaecological  operar 
tions,  entirely  fail  to  give  the  correct  position  and  greatly  add  to  the  difficulty 
of  the  operation.  Their  use  has  been  a  not  infrequent  cause  of  difficulty  in 
finding  the  urethra. 

Perineal  Section  with  a  Guide. — Con.siderable  effort  should  be  made  to  jmss  a 
guide  through  the  stricture,  as  this  at  once  converts  the  operation  from  one  of 
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considerable  difficulty  to  one  of  perfect  case.  The  guide,  when  pa.ssed,  should 
be  held  strictly  in  the  middle  line  by  an  a.ssistant,  who  al.so  holds  the  scrotum 
uj)  out  of  the  way.  The  incision,  which  should  be  made  exactly  in  the  middle 
line,  begins  at  about  the  posterior  border  of  the  scrotum  and  extends  backward 
to  a  point  one  inch  in  front  of  the  anus.  (Fig.  rM.)  The  dissection  is  then 
prosecuted,  the  work  being  kej)t  rigidly  to  the  middle  line  until  the  urethra  is 
reached,  when  the  scar  tissue  about  the  stricture  can,  as  a  rule,  be  felt.  If  the 
exact  location  of  the  stricture  is  doubtful,  the  urethra  is  opened  in  the  bulb 
in  front  fif  llir  strict uiv.  and  a  narrow-bladed  knife  is  then  carried  backward 
so  as  td  di\ide  tiie  stricture  on  the  floor. 
When  the  stricture  has  been  fully  divided, 
the  deep  urethra  should  be  dilated  by  pass- 
ing cither  a  full-sized  sound  or  the  index 
finger  into  the  bladder.  The  operatinn  is 
completed  l)y  estal)lishing  drainage,  whicli 
may  bi'  done  by  placing  either  a  j)erineal 
tube  or  a  catheter  in  the  urethra.  (Fig. 
f).')!).) 

Wlicn  the  general  condition  is  not  a 
serious  one,  catheter  drainage  has  the  ad- 
vantage of  allowing  the  wound  to  be  par- 
tially closed  by  suture  and  will  often  result 
in  healing  practically  by  first  intention. 
In  the  presence  of  chronic  cystitis  or  in- 
fection of  the  upper  urinary  tract,  drainage 
with  a  perineal  tube  brought  out  through 
the  wound  is  probably  more  efficient.  If 
a  tube  is  used  it  may  be  removed  in  three 
or  four  clays  and  the  bladder  allowed  to 
drain  through  the  wound.  A  catheter, 
on  the  other  hand,  should  be  left  in  place, 
or,  if  removed,  it  should  be  replaced 
until  the  wound  is  practically  healed. 
The  mcthritis  which  habitually  accom- 
panies the  use  of  the  catheter  has  not  seemed  to  me  to  complicate  wound  heal- 
ing or  to  affect  the  ultimate  result  unfavorably. 

Perineal  Section  without  a  Guide. — If  no  instrument  can  be  made  to  pass 
the  strictiH-e  the  operation  must  be  done  without  a  guiile.  It  is  here  doubly 
important  that  the  juisition  of  the  patient,  v.ith  the  parts  occupying  exactly 
symmetrical  positions,  should  be  rigidly  maintained. 

A  curved  or  straight  staff  should  be  passed  down  to  the  anterior  face 
of  the  stricture  and  a  median  jierineal  incision  should  be  made  opening 
the  urethra  on  tlu'  end  of  the  staff.  The  edges  of  the  wound  in  the  urethra 
are  then  caught  with  "stay"  sutures  and  hekl  open  so  as  to  expose  the  face  of 
the  stricture.     Search  is  then  made  for  the  opening  with  a  small  silver  probe 


Kir,.  550. — Perineal  Section.  This  shows 
the  Ruide  sutures  in  place,  the  stricture  di- 
vided, and  the  bladder  drained  wit  li  a  catheter. 
N.B.  Tlie  bulb  is  here  shown  too  far  forward. 
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or  diivc'tor.  and  if  a  dry  Wduiid  lius  been  uiaintiiiiicd,  if  Uic  disst'ction  has  hccn 
kept  strictly  in  tlu'  niiildic  line,  and  if  caro  has  been  taken  not  to  divide  the  rodf 
of  tlie  ui'cthra.  it  is  ^cnci-aUy  possitile  to  find  the  openino;.  If  the  liladdci'  cdn- 
tains  considerable  ui'inc.  as  is  oftcMi  the  case,  suprapubic  ]iressiu-e  will  dfteii 
force  a  few  drops  out  throufih  the  stricture,  and  thus  disck)se  the  ojx'ninii;.  If. 
after  a  niock'rate  amount  of  time  has  been  sjjent  in  hvmtinu;  for  the  opening  in  this 
way,  it  cannot  be  found,  it  is  best  to  expose  the  membranous  urethra  by  a  curved 
incision  which  passes  from  one  tuberosity  of  the  ischium  to  the  other,  anil  crosses 
the  lower  end  of  the  vertical  incision.  The  rectum  is  pushed  backward  after 
the  perineal  muscles  have  been  divided,  just  as  is  done  in  some  operations  on  the 
prostate.  This  will  ex])ose  the  apex  nf  the  prostate  and  the  meinbranoe.s 
urethra  behind  the  stricture,  for  the  whnle  membranous  urethra  is  practically 
never  involved.  In  this  way  the  urethra  may  be  opened  at  two  points, — one  in 
front  of  and  one  behind  the  stricture, — and  it  is  then  possible  to  find  the  open- 
ing. ( )r  it  may  be  sufficient  simply  to  divide  the  intervening  tissue  w^hich  consists 
chietiy  of  new-formed  scar  tissue.  If  the  stricture  is  known  beforehand  to  be 
long  and  tortuous,  it  is  often  best  to  adopt  this  plan  from  the  start,  and,  after 
exposing  the  region  of  the  stricture,  to  open  the  urethra  behind  it  and  attack  the 
enemy  from  the  rear.  In  rare  cases,  when  the  posterior  opening  cannot  be 
found,  it  may  be  necessary  to  open  the  bladder  above  the  pubes  and  to  do  ret  r(  i- 
grade  catheterization.  This  is  alwaj's  an  admission  of  weakness  in  technii inl- 
and should  rarely  be  necessary  if  the  surgeon  is  thoroughly  familiar  with  the  anat- 
omy of  the  region.  A  communication  through  the  stricture  having  been  estab- 
lished, the  operation  may  be  concluded  as  in  ]ierineal  section  with  a  guide;  or 
resection  or  fistulization  may  be  done. 

Resection  of  the  Stricture. — In  traumatic  .strictures  with  much  scar  forma- 
tion, and  in  old  fibrous  inflammatory  strictures  complicated  by  fistula,  resection 
of  the  diseased  portion  may  be  done  to  advantage.  The  steps  of  the  operation 
are  similar  to  those  ju.st  described  under  Perineal  Section  Without  a  Guide. 
After  the  stricture  has  been  divided,  the  urethra  is  cut  across  cleanly,  above  and 
below,  in  healthy  tissue.  The  anterior  segment  of  the  urethra  should  tlien  be 
fitvd  from  the  surrounding  tissues  and  mobilized  to  any  extent  necessary  to  pei- 
mit  it  to  be  joined  to  the  posterior  segment  without  tension.  The  suturing  is 
then  done  ])referably  with  interrupted  catgut  passed  from  without  inward  and 
including  the  mucous  membrane.  Suturing  is  begun  upon  the  roof  and,  after 
about  one-cjuarter  of  the  work  is  completed,  a  full-sized  soft-rubber  catheter 
should  be  passed  from  the  meatus  to  the  bladder,  and  the  suturing  should  be 
completed  about  this  as  a  sphnt.  The  wound  may  be  practically  closed  and 
no  wound  drainage  is  necessary. 

Partial  resection  may  be  done  when  the  scar  involves  only  a  portion  of  the 
urethra,  or  portions  of  the  scar  may  be  cut  away  so  as  to  reduce  the  total 
amount. 

Fistulization. — This  is  an  operation  recently  advocated  by  French  surgeons 
and  is  applicable  to  the  worst  cases  with  extensive  sinus  formation  or  tissue  de- 
struction.    It  consists  in  making  a  more  or  less  permanent  fistula  in  the  jieri- 
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Ileum  by  suturing  wliut  remains  of  the  urethnil  mucous  iiiembrano  to  the  skin. 
Tlie  advaiitap'  Id  lie  gained  is  the  absoiption  of  the  excess  of  scar,  which  is  ac- 
complished b)-  relie\ing  the  tissue  of  irritation  and  infiltration.  After  an  inter- 
val of  several  months  or  a  year  or  more,  the  tissues  become  soft  and  plial)le  and 
tlie  fistula  may  then  be  closed  l)y  turning  in  flaps.  The  objection  to  the  opera- 
tion is  that  it  ieuAcs  tile  pnticiit  for  a  long  time  with  a  perineal  meatus,  and  he  is 
likely  In  be  lost  sight  of  iiefore  the  time  conies  for  completing  the  operation. 
It  is.  Iiiiwcver,  an  operation  of  undoubted  value  in  bad  cases. 

Kesults. — The  mortality  of  jierineal  section  has  been  recently  reported  by 
^^'at.<on  as  nine  ]ier  cent.  This  high  death  rate  is  due  to  the  bad  condition 
of  the  patients  on  account  of  neglect,  and  does  not,  strictly  speaking,  re|)re.sent 
the  risk  of  operation.  The  operative  dangers  are  quite  trivial.  A  cure — that 
is  to  say,  permanent  freedom  from  the  tendency  to  contract — is  not  common. 
On  the  other  hand,  patients  wlm  fnlldw  up  treatment  conscientiou.sly  will,  in 
tlie  majority  of  cases,  need  tn  \-isit  the  surgeon  only  two  or  three  times  a  year. 

Siiprapuhic  Aspiraiion   of  the  RUulder. 

Supra]iuliic  asjiiration  or  puncture  may  be  indicated  in  the  following  con- 
ditions:—  (1)  .Vcute  reteiitiiui  wiili  impassable  stricture,  in  which  previous 
knowledge  of  the  case  makes  it  seem  probable  that  the  strictui'c  will  relax  and 
become  pas.sable;    (2)  when  means  are  not  at  hand  to  do  perineal  section. 

Technique  of  the  Operation. — No  ana'sthetic  is  necessary,  though  it  is  wise 
to  ana'sthetize  the  skin  at  the  site  of  punctun-  with  cocaine.  The  skin  above 
the  i)ul)es  should  be  prejiared  as  for  a  surgical  ojieration.  The  instruments 
required  are  a  small  needle  at  least  four  inches  long,  such  as  is  commonly  nsetl 
fur  tap])ing  the  elicst.  and  an  aspirator.  .\iiy  type  of  aspirator  which  will  ilo 
eH'ecti\'ely  the  W(!rk  demanded  (if  it.  will  serxc  tiie  pur])ose.  .Just  before  the 
puncture  is  made,  tlie  suprapubic  regidii  shdiild  be  carefully  percussed  to  make 
sui'e  that  the  bladder  is  distended  and  that  a  cdil  df  intestine  does  not  lie  in 
front  df  it.  The  needli'  shduld  be  inserted  in  tiie  iiH'dian  line  one-half  inch 
abox'e  the  piibes  and  pushed  diicctly  backward  at  right  angles  to  the  abdominal 
wall.  If  it  is  carried  downward  it  may  go  in  front  of  the  bladtler  and  enter 
the  prostate.  As  a  rule  the  urine  will  How  freely  through  the  rubber  tulie  at- 
tached to  the  needle,  and  the  aspirator  need  not  be  used.  When  the  bladder 
is  empty  the  tubing  should  be  detached  and  the  neeille  rapidly  withdrawn,  the 
linger  being  kept  firmly  pressed  over  the  eiul.  This  will  prevent  the  escape  of 
a  few  droiis  of  urine  in  the  track  of  the  needle.  Keyes  adxises  aspirating  during 
the  withdrawal  of  the  needle,  especially  in  cases  where  the  bladder  is  infected. 
This  si'ems  nidi'e  likely  tn  draw  infected  urine  iiitn  the  needle-track  than  to 
pre\-ent  the  danger. 

If  the  bL'ulder  is  tilled  with  pus  and  mucus,  asjiiratidn  iiiav  lie  necessary. 
If  an  excessive  amount  of  mucus  (ir  blcidd-cldts  is  present  it  may  lie  impossible 
td  evacuate  the  likuldiT  in  this  way.  It  is  probaiily  better  to  do  supra])ul)ic 
cystotomy,  if  necessary  vmder  cocaine,  than  to  attempt  to  evacuate  the  bladder 
with  a  large  trocar,  as  infiltration  of  urine  is  likelv  to  occur. 
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The  l)l:ul(l('r  may  Ix'  repeatedly  as|iirate(l  witlidiit  untoward  results,  and 
it  is  far  better  to  make  .several  punctures  than  to  leave  the  needle  in  plaec  as 
has  been  suggested,  as  infection  along  the  needle-track  is  almost  certain  to  occur. 


M.   COMPLTCATrONS   OF   STRICTURE   OF  THE   URETHRA. 

Strictly  speaking,  all  secondary  changes  in  the  uriniuy  true)  resulting  fi-om 
neglect  or  mismanagement  should  be  classified  as  eonipliealions.  .Many  of 
these,  such  as  infection,  hypertrophy  and  dilatation  of  the  upper  urinary  tract 
with  the  resulting  ])yelitis  and  pyelonephritis,  etc.,  are  in  no  way  peculiar  to 
stricture  and  need  not  be  considered  here.  Only  those  changes  which  are  more 
important  and  which  are  peculiarly  the  result  of  urethral  infection  and  ()l)struc- 
tion  need  be  taken  u]). 

False  Passages. — A  false  passage  is  the  contribution  levied  by  stricture 
upon  the  patients  of  the  ignorant,  careless,  or  inexpert.  It  is  always  the  result 
of  the  use  of  undue  force  in  passing  instruments,  but  this  force  may  ho  by  no 
means  great,  and  it  often  seems  quite  insufficient  to  do  damage.  These  passages 
may  be  long  or  short,  large  or  small,  and  they  may  be  situated  in  any  part  of 
the  anterior  urethra,  but  the  orifice  is  always  in  front  of  the  stricture.  They 
are  produced  by  instruments  which  leave  the  canal  near  the  anterior  face  of 
the  stricture,  having  become  caught  in  a  pouch  or  pocket  or  at  the  triangular 
ligament.  In  their  worst  forms  these  false  passages  result  from  that  barbarous 
procedure  known  as  forced  catheterization,  by  which,  in  patients  affected  with 
retention  of  urine,  a  catheter  is  forced  through  the  obstruction  in  the  line 
where  it  is  thought  that  the  urethra  ought  to  lie.  Such  a  procedure  has  no 
justification  in  surgery  and  is  mentioned  only  to  be  condemned. 

The  production  of  a  false  passage  is  an  occurrence  which  is  generally  known 
at  the  time,  for,  when  a  stiff  instrument  is  used,  it  will  be  found  to  lie  somewhat 
out  of  the  pro])er  axis  of  the  canal,  and  its  withdrawal  will  be  followed  by  bleed- 
ing. This  bleeding  not  infrecjuently  lasts  for  many  hours  or  even  days,  but, 
in  the  great  majority  of  cases,  if  the  cause  of  the  trouble  is  recognized  and  the 
condition  is  properly  handled,  no  serious  results  follow. 

Of  quite  as  much  importance  is  the  recognition  of  old  false  passages,  the 
result  of  the  efforts  of  some  previous  attendant.  If  the  surgeon  is  on  his  guard 
their  recognition  is  not  difficult,  as  the  instrument  will  bring  up  in  front  of  the 
stricture  and  will  be  found  to  lie  somewhat,  even  though  slightly,  out  of  the 
proper  a.xis  of  the  canal.  These  false  passages  are,  as  a  rule,  lined  with  epithe- 
lium, and  if  they  are  dealt  with  gently  no  bleeding  will  occur.  The  prompt  rec- 
ognition of  the  existence  of  such  a  passage,  and  of  the  exact  position  which  it 
occupies,  is  essential  to  the  successful  treatment  of  the  lesion.  To  prevent 
the  engagement  of  an  instrument  in  one  of  these  blind  pockets  it  is  necessary 
to  make  its  tip  hug  the  opposite  wall  at  this  point.  Not  very  infrequently 
more  than  one  will  be  found,  so  that  the  successful  passing  of  an  instrument 
through  the  stricture  is  effected  only  liy  dodging  these  traps.     Their  presence 
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and  relations  should  be  carefully  recorded  so  that  their  exact  location  and 
peculiarities  may  he  remembered. 

Tre.\t.mi;.\t  .VXD  .U\x.\ge.me.nt.— The  essential  treatment  of  a  newly  created 
false  passage  is  to  leave  the  urethra  .strictly  alone  until  healing  ha.s  largely  taken 
place.  This  generally  means  that  for  a  week,  or  even  for  two  weeks,  no  instru- 
mentation of  the  urethra  should  be  undertaken  Ix'yond  irrigation  of  the  anterior 
canal;  and  dependence  should  be  placed  ui)on  a  hygienic  regime  and  medicinal 
treatment  to  keep  the  urethra  in  good  condition  and  thereby  to  promote  healing. 
At  the  end  of  this  time  dilatation  of  the  stricture  should  Ix'  cautiously  begun, 
and  when  once  the  proper  opening  is  found  and  the  stricture  dilated,  thf-se 
acute  false  passages  frequently  heal  and  give  no  further  trouble.  On  the 
other  hand,  failure  to  recognize  their  presence  or  unwise  instrumentation  fre- 
quently results  in  their  becoming  permanent  and  an  obstacle  to  the  success 
of  futvu'e  efforts  at  dilatation. 

In  the  chronic  lesions,  where  the  pas.sage  has  become  lined  with  epithelium, 
no  treatment  short  of  operation  will  cure.  On  the  other  hand,  these  false 
passages  rarely  produce  trouble  except  when  aroused  by  insult,  and  all  that 
is  necessary  is  to  recognize  their  presence  and  to  leave  them  alone.  Occasion- 
ally an  acutely  formed  false  passage  or  a  chronic  one  which  has  been  roughly 
handled  may  give  ri.so  to  periurethral  abscess,  the  treatment  of  which  differs  in 
no  respect  from  that  required  in  periurethral  absces.ses  of  a  different  origin. 

Complications  due  to  Neglect. — The  most  striking  complication,  which  is 
more  or  less  (iinctly  <hic  to  nciileet  of  a  stricture,  is  that  infianmiatory  condition 
in  the  neighl^orhood  which  is  s|)oken  of  as  "infiltration  of  urine."  The  formerly 
accepted  doctrine  that  "infiltration  of  urine"  is  the  result  of  rupture  of  the 
urethra  from  inflammatory  infiltration  behind  the  stricture  must,  in  the  light 
of  the  recent  work  by  Escat,  Halle,  and  ^\'a.ssermann,  be  discarded,  as  there  is 
a  striking  lack  of  evidence  to  show  that  spontaneous  rupture  of  the  urethra 
behind  a  stricture  ever  occurs.  This  and  other  forms  of  perineal  suppuration 
are  a  direct  consequence  of  the  chronic  urethritis  which  almost  universally 
exists  behind  the  stricture.  Thus,  from  the  same  fundamental  cause  ari.se  the 
small  ]H'riurethral  infiltrations,  periurethral  abscesses  and  fistuhe,  anil  the  more 
ma.ssive  malignant  infections  included  under  the  temi  "infiltration  of  urine." 
It  should  be  clearly  understood  that  these  processes  bear  little  or  no  relation  to 
the  calilire  of  the  stricture,  but  arc  dependent  upon  the  occurrence  of  local 
inflammation  and  are  mild  or  severe,  circum.scribed  or  diffuse,  according  to  the 
nature  of  the  infecting  organism,  the  local  resistance  of  the  tissue,  and  the  gen- 
eral condition  of  the  i)atient.  Severe,  extensive,  and  even  fatal  infiltrations  of 
urine  may  occur  behind  strictures  of  large  calibre,  and.  on  the  other  hand,  a  nar- 
row or  even  an  impassable  stricture  may  exist  for  months  or  years  without  giving 
rise  to  any  such  accident.  These  processes  habitually  arise  as  a  glandular  or 
periglandular  inflammation.  As  a  rule,  they  start  in  the  tissues  surrounding 
the  glands  of  Lift  re  in  the  bulb,  less  commonly  as  an  infection  of  Cow|)er's 
glands.  In  many  eases  they  doubtless  exi.st  and  run  their  course  without 
causing  symptoms  sufficient  to  attract  attention,  and  it  is  only  when  they 
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bi'cak  llirou^li  intn  the  pcriurctliral  (■iinii('cti\-c  tissue  tliat  tlicy  assume  clinical 
importance.  For  eoiiveiiieiice  of  (lescriptioii  they  may  he  ili\i(led  into  three 
main  fji'oi'I'^' — Periurethritis,  periurethral  abscess,  and  urinary  infiltration. 
Il  should  l>e  borne  in  mind,  however,  that  the  ])athogenesis  of  the  cases  beloufj- 
iufi  to  tht'se  j;roups  is  (>s.sentially  the  same  and  that  they  differ  in  dejiree  rather 
tlian  in  kind. 

Periurethritis. — Periurethritis  is  an  almost  habitual  complication  of  stric- 
tures of  long  standing.  Its  presence  manifests  itself  in  the  form  of  a  nodular 
thickening  in  the  region  of  the  strictiu-e.  and  in  many  cases  there  may  be  felt 
distinctly  s(>parate,  ])ea-sizc(l  liuups,  which  represent  small  |ieri urethral  or  fol- 
licular abscesses.  From  this  condition  arises  the  next  tyi)e,  namely,  periure- 
thral abscess. 

Periurethral  Abscess. — Periuri'thral  abscess,  as  already  stated,  differs  in  no 
essential  particular  from  the  periurethral  abscess  which  develops  in  the  course 
of  a  gonorrhoea  (see  page  752),  excepting  that  it  is  more  likely  to  be  found  in  the 
perineum,  chiefly  because  this  is  the  mo.st  common  seat  of  strictuiv.  In  typical 
cases  there  appears  rather  suddenly,  in  the  region  of  the  bull),  a  i-ed,  hot,  and 
tender  mass  which  is  generally  accompanied  bv  fe\-er  and  other  constitutional 

symptoms    and     occasionally    by 

chills.  If  left  to  itself  the  absce.ss 
may  drain  into  the  urethra  and 
the  inflammation  subside;  it  may 
ruptvu'c  externally  and  gi\-e  rise 
to  a  more  or  less  j^ersistent  siinis; 
or,  finally,  it  may  drain  in  both 
directions,  giving  rise  to  a  urinary 
fistula  or  even,  in  a  certain  num- 
ber of  cases,  to  multiple  jierineal 
tistuke,  one  or  more  of  whicli  com- 
nnmicate  with  the  urethi-a — a  con- 
dition which  is  conunonly  spoken 
of  as  ''watering-pot  perineum." 
(Fig.  .")51.)  If  a  considerable 
proportion  of  the  urine  is  passed 
in  this  way,  the  tendency  of  the 
stricture  to  contract  may  become 
more  marked,  thereby  favoring 
the  continuance  of  the  fistuhe  and 
assuring  their  permanency  until 
i-elieved  by  operation.  In  hiuWy  neglected  cases  these  fistukr  may  Ijecome 
numerous  and  complicated,  burrowing  through  the  subcutaneous  tissues  for 
some  distance  and  ultimately  reaching  the  surface  on  the  thigh,  groin,  and 
various  parts  of  the  scrotum  or  lower  abdomen. 

Urinary  Infiltration. — This  term,  as  a  matter  of  fact,  is  a  misnomer,  for  the 
infiltration  of  urine  is  a  purely  secondary  accident,  the  essential  process  being 


Fig.  551.  — Periurethral  Abseess  with  Multiple  Fisfu- 
Ife.  The  illustration  show.s  a  case  of  ehronic  periurethral 
abscess  with  three  fistula;  the  result  of  former  acute 
exacerbations  similar  to  the  one  which  has  produced 
the  present    abscess. 
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ooJ— RL">iilI,s,,f  I,,riltr:iti.>in)ri>ine.    The  illustratiDii  shows 
tlic  results  of  extensive  subcutaneous  gangrene  whicli  inv(»lve<)  the 


a  diffuse  inlliuiuiiiitiiin  whicli  starts  in  tlic  Imlhar  portion  of  the  urethra, 
spreads  rapidly,  and  is  limited  onij-  by  the  auatoinicai  arrangement  of  the  fascia-. 
The  part  played  by  the  urine  in  this  process  is  entirely  secondary,  and.  in  at 
least  a  certain  ])rop()rtion  of  the  cases,  it  plays  no  part  at  all.  There  is  some 
reason  to  stipijose  that  this  process  is  due  to  a  specific  ana('rol)ic  bacillus.  It 
bcfiins  as  a  tender,  (edem- 
atous sweliiiifi  in  the 
rcfiion  of  the  bulb  and 
prof;resses  rajiidly,  iieinjj; 
limited,  by  the  arraiific- 
meiit  of  the  fasri;e,  to  the 
|)criti(iliii,  the  scrntuiii, 
and  the  anterior  ai)dom- 
inal  wall.  The  process 
ncN'er  linds  its  way  down 
the  thighs  nor  below  the 
fjroin,  but  reaches  the 
abdominal  wall  thi'oufih 
!i  ;j;ap  in  the  fascia  in 
the    re;iion    of     the    s])ine 

of     the      pubes.  It      may      skin  of  the  penis  a.s  well  as  the  scrotum  ami  ha.s  left  multiple  sinuses 

I  (•    n  and  area.s  of  necrosis. 

spi'ead      Upward,      tollow- 

in,^■  by  pi-efcreiice  the  line  <if  the  gi'oin,  until  it  reaches  tlie  later;d  oi-  e\-en  the 
luiiil)ar  regions.  The  loose  tissues  of  the  scrotum  are  particularly  susceptible,  and 
enormous  swellino;,  with  gangrene,  not  infre(|uently  occurs.  (Fig.  .").J2.)  In 
advanced  cases  there  is  even  extensive  sloughing  of  the  perineal  portion  of  the 
urethra,  and  large  pockets  containing  urine  may  form  in  this  region,  but,  strange 
as  it  may  apix-ar,  the  bladder  is  never  involved  in  the  gangrenous  process,  though 
a  large  portion  of  the  urethra  ma,y  slough.  The  jn-ocess  is  accompanied  by 
all  the  .signs  of  an  acute  septic  infection — high  tem])erature.  weak  and  rapid 
pulse,  chills, nausea, and  vomiting.  The  infection  is  an  extraordinarily  malignant 
one  and  death  may  occur  within  forty-eight  hours.  To  describe  all  the  varieties 
which  occur. — depending  as  they  do  upon  the  virulence  of  the  process,  the  local 
resistance  or  lack  of  resistance,  and  the  general  condition  of  the  patient — 
would  re(|uire  more  si)ace  than  we  c;in  devote  to  it.  The  following  striking  obser- 
\'ation,  liowexci-.  may  gi\-e  one  some  idea  of  a  type  of  this  complication  which  is 
occasionally  eiicounteretl: — 

.\  man  of  40,  known  for  many  years  to  have  had  a  stricture  of  rather  large 
calibre,  was  seen  by  his  physician  at  'A  p.m..  Saturday  afternoon.  A  \o.  2S  .sound 
passed  without  difficulty  into  the  bladder.  That  evening  he  coniplainetl  of  .sore- 
ness in  the  perineum  and  the  next  morning  he  was  found  to  have  a  temperature 
of  10;J°  F. ;  there  was  much  swelling  of  the  perineum  and  scrotum  and  tiie  pulse 
was  weak  and  rapid.  When  he  was  seen  at  about  :i  p.m.  on  Sunday,  the  scrotum 
was  enormously  swollen  and  bluish-black  in  color,  while  the  lateral  portions  of 
the  aliclomen,  as  far  as  the  anterior  superior  spines  of  the  ilium,  showed  a  brownish. 


810  AMERICAN  rRACTK'E  OF  SURGERY. 

dusky  appearance  and  were  extremely  tender.  Urine  was  passed  freely  without 
apparent  obstruction.  Temperature  was  105°  F.  Pulse  was  too  rapid  to  count 
and  at  times  was  imperceptible.  No  operation  was  done,  and  the  patient  died 
at  ('•>  P.M..  twenty-seven  hours  after  the  earliest  time  at  which  the  process  could 
have  liof,ruu. 

Trk.vtment. — The  treatment  of  chronic  periurethritis  and  its  not  infrerjucnt 
exacerbations  is  the  treatment  of  the  stricture.  The  process  is  de])('ndeiit  upon 
the  chronic  urethritis,  and  this  in  turn  is  dejjendent  uijon  tlic  stricture.  A 
cure  cannot  be  obtained  in  the  presence  of  urethral  obstruction.  On  the  other 
hand,  it  is  scarcely  possible  to  return  the  parts  to  a  normal  condition  e\cn  after 
the  stricture  has  been  efficiently  dilated.  Hence,  a  more  or  less  chronic  urethri- 
tis, which  waxes  and  wanes  with  the  condition  of  the  stricture  itself,  is  apt  to 
be  a  permanent  tribute  levied  upon  the  urethra. 

Treatment  of  Periurethral  Abscess. — To  be  effective  the  treatment  of  peri- 
urethral abscess  must  include  the  care  of  the  abscess  itself  and  the  care  of  the 
stricture  with  which  it  is  often  associated.  The  latter  need  not  be  considered 
here.  The  treatment  of  the  abscess  is  incision  and  drainage.  There  has,  in  the 
past,  been  some  tendency  to  temporize  with  these  lesions,  but  such  a  temporizing 
policy  has  nothing  to  recommend  it.  The  mere  fact  that  these  abscesses  can  be 
quieted  to  such  a  degree  that  for  months  they  do  not  cause  serious  inconvenience, 
is  not  to  be  regarded  as  evidence  that  this  treatment  is  efficient.  Such  treat- 
ment only  leads  to  the  formation  of  an  increased  amount  of  scar  tissue,  to  more 
permanent  periurethral  damage,  and  therefore  to  a  corresponding  degree  it 
makes  the  ultimate  condition  more  difficult  to  deal  with.  With  the  exception 
of  the  most  minute  lesions,  which  simply  rei)resent  highly  inflamed  follicles, 
periurethral  abscess  in  connection  with  stricture  should  be  freely  incised  and 
drained  as  soon  as  the  diagnosis  is  made.  It  is  to  be  remembered  that  the  pus 
often  works  its  way  to  the  surface  by  a  rather  devious  route,  and  it  is  therefore 
of  importance  that  the  abscess  should  be  reached  in  its  entirety  and  not  simply 
the  superficial  [jortion  drained.  Simple  opening  of  the  superficial  abscess  is 
not  infrecjuently  followed  by  a  persistent  sinus,  which  means  that  the  deeper 
part  of  the  lesion  has  not  been  reached,  and  this  fi.stula  may  in  time  comnumi- 
cate  with  the  urethra  and  become  a  urinary  fistula. 

Technique  of  the  Operation. — Preparation  should  be  made  as  for  a  major 
operation.  It  is  never  wise  to  undertake  the  cure  of  these  lesions  with  insuffi- 
cient preparation.  A  general  anaesthetic  is  practically  always  required,  as  con- 
siderable dissection  of  the  perineum  may,  in  the  course  of  the  operation,  be 
found  necessary.  The  patient  should  be  placed  in  an  extreme  lithotomy  jjosi- 
tion;  an  instrument  should  be  passed  into  the  urethra  in  such  a  manner  that 
its  relation  to  the  abscess  may  at  all  times  be  clear;  and,  finally,  an  incision 
should  be  made  over  the  prominence  of  the  swelling.  With  a  good  light  and 
a  dry  field,  the  dissection  should  be  prosecuted  until  all  parts  of  the  abscess 
have  been  efficiently  opened.  While  carrying  out  this  dissection  one  must 
be  careful  scrupulously  to  avoid  injuring  the  urethra;  and  yet  at  the  same  time 
one  must  remember  that  the  origin  of  the  process  is  generally  in  the  immediate 
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vicinity  of  that  structure,  although  there  is  frequently  no  coiuiuunicatioii  l>e- 
tween  tlic  two.  ^\'hen  all  pockets  and  wide  tracks  have  been  opened,  the  wound 
may  l)e  curetted,  any  excess  of  scar  tissue  excised,  and  the  wound  finally  packed 
with  gauze.  The  after-treatment  should  consist  in  keeping  the  wound  from 
closing  too  rapidly,  lest  a  persistent  sinus  form.  In  the  more  severe  cases, 
in  which  a  communication  with  the  uretlini  can  1m'  iJitiHin.strated,  it  is  often  wise 
to  open  the  urethra  behind  the  fistula  and  drain  the  bladder  with  a  tube,  thus 
insuring  more  jjcaceful  healing  of  the  inflannnatory  process. 

Treatment  of  Urinary  Infiltration. — As  this  is  the  most  malignant  of  inflam- 
matory processes,  treatment  should  be  j)ronipt  and  energetic.     \o  lesion  in 


Fig.  .553.— Ro.sults  of  lnfiltrulion  .if  I'riii,-.  Aiiutlu-r  vliw  of  tlir  .■!«■  wl.icli  is  .sIkiwii  in  Kig.  5.V2. 
The  scar.s  on  the  left  show  tile  extent  of  tlie  perineal  proee.ss.  Tlie  exposed  portion  of  the  catheter 
in  tlie  perineal  wound  shows  the  extensive  destruction  of  the  urethra.  Tills  patient  will  probably 
always  have  a  perineal  meatus. 


surgery  shows  more  l)riliiantl_y  the  results  of  a  Imld  and  cflicient  incision,  while, 
on  the  other  hand,  delay  is  in  no  other  condition  fraught  with  greater  tlanger. 
Operation  should  be  tlone  at  the  earliest  jjossible  moment.  It  has  a  thial 
olijcct:  first,  the  drainage  of  the  bladder,  and,  second,  the  laying  open,  by 
incision,  of  all  the  inflamed  or  infiltrated  parts.  A  very  free  incision  should 
be  made,  and  one  need  have  little  fear  of  doing  more  than  the  condition  retpiires. 
As  these  patients  are  frctpiently  in  ])oor  condition,  as  nuich  speed  as  is  eom- 
patil)le  with  thoroughness  should  be  cmiiloyed. 

Technicpie  of  the  Operation. — .\  general  aiuesthetic  is  always  neces.sary.  If 
an  iiLstrument  can  be  made  to  pass  the  stricture  it  should  be  used  as  a  guide  fur 
a  median  jierineal  section.  The  deep  urethra  should  be  dilateil  and  drainage 
of  the  bladder  secured.     Then  all  pockets,  such  as  are  most  likely  to  be  found 
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in  the  rejiion  of  the  scrotum,  slmuld  he  fivcly  incised:  no  sjiccial  attention  lu'ing 
paid  to  till"  anatomical  structures  dividetl  liy  the  knife.  If  tlie  process  has  ex- 
tended in  an  ujjward  direction,  reaching  the  abdominal  wall,  incisions  startiiif^ 
from  the  ]ierineal  wound  should  be  carried  freely  upward,  on  one  (ii-  bcitii  side,-;,  to 
the  extreme  limits  of  the  j)roccss.  Where  the  subcutaneous  tissue  is  extensively 
infiltrated,  the  removal  of  masses  of  necrotic  fat  \\i!l  fre(|uently  hasten  conva- 
lescence. In  any  case  the  dissection  should  Ix'  carried  in  all  directions  into 
healthy  ti.<sue. 

It  is  generally  wise  to  flush  the  wound  thoroughly  with  a  strong  antiseptic 
solution,  the  most  active  being  a  carbolic-acid  snhitinn  and  Harrington's 
Solution.  It  should  then  be  packed  widely  open  with  gauze,  tlie  bladder  diained 
with  a  perineal  tvd^e,  and  a  large  absorbent  dressing  ai^plied. 

The  effect  of  such  an  operation  is  freciuently  almost  miraculous,  and,  even 
when  the  lesions  are  very  extensive,  satisfactory  results  are  generall}-  obtained. 
Where,  as  not  infrequently  occurs,  excessive  portions  of  the  bulbous  urethi-a 
have  been  destroyed,  healing  may  be  accompanied  by  the  formation  of  a  serious 
stricture,  or.  in  the  worst  cases,  the  loss  of  substance  may  be  so  great  as  to  requii-e 
the  formation  of  a  permanent  perineal  fistula,  (Fig.  .").')3.)  In  the  hmg  run 
the  after-treatment  may  include  most  of  the  problems  of  the  worst  type  of 
stricture  of  the  bulbous  urethra. 


SURGICAT.  DISEASES  AND  WOUNDS  OF  THE  JAWS. 

By  JOSEPH  C.   BLOODGOOD,  Ml).,   Baltimore,   Maryland. 


Is  this  article  there  will  he  considered  the  anomalies,  injuries,  inflaniina- 
tioiis.  and  tumors  of  the  upper  and  lower  laws,  their  medullary  cavities,  and 
the  surrounding  soft  parts. 

The  lesions  which  surgeons  are  called  upon  most  frequently  to  diagnose  and 
treat  are  tumors.  I  find  that  in  most  text-books  and  sj'stems  of  surgery  neoplasms 
of,  and  in  the  region  of,  the  jaws  are  not  given  the  prominent  consideration 
which  their  relative  frequency  and  the  imjjortance  of  their  treatment  demand. 
On  this  account,  I  shall  discuss  tumors  first. 

I.  TCMORS   OF   THE   .JAWS. 

General  Remarks  and  Classification. — In  considering  tumors  in  tliis  region 
we  must  bear  in  mind  the  new-growths,  both  l)enign  and  malignant,  which 
sjiring  from  the  mucous  membrane,  from  the  connective  tissue,  and  from  the 
bone.  At  the  same  time  the  special  neoplasms  which  arise  from  the  teeth — 
the  adamantine  epithelioma  and  tlic  dentigerous  cyst — should  receive  consiil- 
eration;  and  a  certain  amount  of  space  nuist  be  devoted  to  the  discussion  of 
the  intranasal,  naso-pharyngeal,  orl)ital,  and  temporal-fossa  tumors. 

The  accessory  sinus  called  the  "antrum"  is  pi'actically  the  meiluUary  cavity 
of  the  upper  jaw,  and  all  of  its  diseases  are  included  in  lesions  of  this  structure. 
AVhile  Dr.  Mosher,  who  is  a  specialist  in  di.seases  of  the  no.se  and  throat,  has 
already  (page  02  et  seq.)  considered  in  detail  the  diseases  of  the  nasal  cavity  and 
the  accessory  sinuses,  he  has  done  so  witli  tlie  und(>i-standing  that  upon  mc 
would  rest  the  responsibility  of  discussing  .some  of  the  lesions  of  these  cavities 
more  strictly  from  the  view-point  of  the  general  surgeon. 

Fractures  of  the  jaws  have  been  discussed  in  \'ol.  III.  (jip.  102  to  107).  In 
treating  this  subject  again  in  the  present  article  I  pur])ose  to  iliscuss  more  par- 
ticularly the  etiological  relationshij)  between  such  injuries  and  new-formations, 
and  also  the  prevention  and  treatment  of  osteomyelitis  and  antrum  infections 
due  to  woimds  in  the  iieighliorhood  or  to  compound  fractures  of  the  jaws. 

In  tile  (litfei-enlial  diagnosis  between  infianunatory  and  neopla.<tic  growths 
of  the  jaws  one  cannot  l)e  governed  entirely  by  the  general  princii)les  wiiich  api)ly 
to  the  ilifferenlial  diagnosis  of  tumors  anil  inHannnations  elsewhere.  The 
same  tumors  and  inflammations  in  the  region  of  the  jaw  present  certain  special 
clinical  f(\atures  and  one  must  have  a  large  clinical  and  pathological  experience 
to  make  the  profjcr  diagnosis  and  to  subject  the  patient  to  the  most  appropriate 
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tivatnu'iit.  1  sliall  ciulcavor,  in  this  article,  to  utilize  the  records  of  an  unusu- 
ally large  material  which  has  accunuilated  since  1892  in  the  surgical  patho- 
logical laboratory  of  the  Johns  Hopkins  Hospital,  and  which  I  have  had  the 
oi)i)oitunity  to  study  in  detail,  both  clinically  and  jKithologically.  The  ma- 
jority of  these  cases  have  been  treated  in  the  surgical  clinic  of  Professor  Halsted. 
I  have  also  enjoyed  unusual  opportunities  for  familiarizing  myself  with  the 
ultimate  results  of  the  operations  which  have  been  undertaken  for  the  relief 
of  these  conditions.  The  experience  which  I  had  gained  up  to  April,  1903, 
was  published  at  that  time  in  pamphlet  form.  It  was  based  upon  eighty  ex- 
amples of  tumors  and  sixty-six  of  inflammations.  Since  then  the  total  number 
of  cases  has  almost  doubled. 

For  the  practical  purposes  of  tlifferential  diagnosis  and  for  the  clucidalioii 
of  the  technicjue  of  the  operative  treatment,  other  tumors  than  those  arising 
from  the  jaw  proper  will  receive  due  consideration  in  a  section  devoted  to  the 
surgery  of  the  maxillary  bones.     (See  farther  on,  page  866  el  seq.) 

The  following  tumors  will  here  be  discussed:  (1)  Those  having  their  origin 
in  the  [jeriosteum  or  medullary  cavity  of  the  upper  and  lower  jaws;  (2)  those 
which  arise  in  the  antrum,  the  nose,  the  nasopharynx,  the  temporal  fossa,  and 
the  (irbit;  and  (3)  those  which  spring  from  the  mucous  membrane  of  the  gum, 
the  lip,  the  cheek,  the  floor  and  roof  of  the  mouth,  the  tonsil,  and  the  pharynx. 

(1)  The  tumors  of  the  first  group  are  the  special  neoplasms  of  the  maxillary 
bones  and  they  are  either  sarcomata  or  adamantine  epitheliomata,  solid  or 
cystic,  which  have  for  their  origin  embryonic  remains  of  the  tooth  organs. 

(2)  The  tumors  of  the  second  group  arise  in  the  antrum,  the  nose,  the  naso- 
pharynx, the  temporal  fossa,  and  the  orbit.  They  are  in  such  close  relation  to  the 
upper  jaw  that  they  must  be  considered  when  the  subjects  of  differential  diag- 
nosis and  of  operative  treatment  are  discussed. 

(3)  The  tumors  which  arise  from  the  mucous  membrane  of  the  gum  and  the 
surfaces  of  the  lip,  cheek,  floor  and  roof  of  the  mouth,  tonsil,  and  pharynx  are 
epithelial  in  character.  They  rapidly  invade  the  maxillary  bone,  and  must  be 
constantly  differentiated  from  primary  tumors  of  the  bone. 

The  technical  problems  which  present  themselves  in  the  course  of  o])erative 
treatment  are  the  same  for  all  three  classes. 

CLASSIFICATION    OF  TUMORS  OF   THE  JAWS  (BOTH  PRIMARY  AND 
SECONDARY). 

I.  Tumors  arising  from  the  upper  or  the  lower  jaw. 

A.  Primary  tiunors  of  the  alveolar  border. 

1.  Ossifying  periostitis  and  exostosis. 

2.  Epulis. 

3.  Adamantine  epithelioma. 

4.  Benign  and  malignant  epithelial  tumors. 

5.  Mixed  tumors  primarily  originating  in  tha  parotid  gland. 

B.  Periosteal  tumors  of  the  body  of  the  jaw. 

1.  Periosteal  osteosarcoma. 

2.  Periosteal  fibromyxochondrosarcoma. 

3.  Periosteal  spindle-cell  and  round-cell  sarcomata. 


SURGICAL   DISEASES   OF  THE  JAWS.  815 

('.  .MeduUaiy  tumors  of  the  body  of  the  lower  jaw. 

1.  Ciiant-cell  sarcoma. 

2.  Deiitigerou-s  cyst  and  adamantine  epithelioma. 
II.  Antrum  tumors. 

A.  Dcntifierous  cyst  and  adamantine  eijithelioma. 

B.  Fihromy.xosarcoma. 

C.  Giant-cell  sarcoma. 

D.  Spindle-cell  and  round-cell  sarcoma. 

E.  Carcinoma. 

1.  Primary  in  antrum. 

2.  Primary  in  nasal  nuicous  memiirane. 
:'t.   Primary  in  a  nasal  polypus. 

III.  Tumors  of  dental  origin. 

A.  Dental-root  cyst. 

B.  Dentigerous  cyst. 

C.  Adamantine  epithelioma  of  alveolar  hordcr. 

1).  Solid,  and  E.  cystic,  adamantine  epithelioma  of  the  body  of  the  jaw. 

IV.  Carcinoma  of  mucous  membrane  of  the  mouth  and  gum,  with  secondary 

involvement  of  the  jaw. 
\.  Carcinoma  of  some  other  mucous  membrane  than  that  of  the  gum,  with 
secondary  involvement  of  the  upper  or  the  lower  jaw. 
VI.  Orbital  tumors  proper. 
VII.  Intranasal  tumors. 
VIII.  Nasopharyngeal  tumors. 
IX.  Tumors  of  the  hard  and  soft  palates. 
X.  Tumors  of  the  temporal  fossa. 

The  ([uestions  which  I  shall  constantly  keep  in  mind  arc:  (1)  the  differen- 
tial diagnosis,  as  ascertainetl  from  the  clinical  features  of  the  case,  from  the 
gross  pathological  apiicarances  observed  at  the  time  when  the  exploratory  in- 
cision is  made,  and  from  the  picture  presented  in  the  frozen  section ;  (2)  the  nature 
and  extent  of  the  operation  which  should  be  undertaken  in  order  to  secure  a 
permanent  cure  with  the  least  mutilation  and  lowest  operative  mortality:  (3) 
the  recognition  of  the  fact  that  the  tumor,  in  certain  cases,  is  of  such  a  nature 
that  it  can  never  be  cured  by  operative  removal.  These  are  cases  in  which  it 
is  wise  not  to  make  any  attempt  to  excise  the  tumor.  l)Ut  simply  to  make  the 
patient  as  comfortable  as  possible  by  a  resort  to  such  measures  as  may  retard  the 
growth  of  the  disease — as,  for  example,  by  ligation  of  the  blood-supply,  by  the 
employment  of  the  x-rays,  and,  perhaps,  by  the  use  of  certain  vaccines. 

The  more  or  less  continuous  study  of  th(>se  cases  of  tumor  of  the  jaw,  through- 
out a  period  of  sixteen  years,  has  led  me  to  adojjt  the  following  conclusions: — 
(a)  The  more  malignant  tumors,  both  those  of  a  carcinomatous  and  those  of  a 
sarcomatous  nature,  have  not,  so  far,  been  cured  l)y  the  mo.st  extensive  and  nuiti- 
lating  operations:  and  the  reason  for  this  lack  of  success  is  that  the  local  in- 
filtration extends  beyond  tlic  limit  to  which  one  is  justified  in  carrying  the  jiroc- 
ess  of  eradication,  or  else  that  metastasi's  already  exist,  [h)  The  benign  and 
the  less  malignant  forms  of  sarcoma,  the  benign  and  less  malignant  epithelioma, 
and  especially  the  dentigerous  cysts  and  the  adamantine  epitheliomas  have  Ix-en 
permanently  cured  as  frerpiently  by  conservative  operations  as  by  more  radical 
and  mutilating  interventions.  It  is  only  in  this  latter  grouj)  that  cvuts  may 
be  expected.     For  this  reason  it  is  specially  incumbent  upon  the  surgeon  to 


816  AMERICAN  PRACTICE  OF  SURGERY. 

train  liiinsclf  in  (lit't'crcntial  diaf^iiosis.  so  that  lir  may  l>c  al)l('  to  select  the  cases 
which  belonji  in  this  less  nialifinant  ^roup  anil  conseiivientiy  to  subject  only 
those  patients  who  have  a  tumor  of  this  nature  to  a  less  mutilating  operation. 

T.  Tr.MOHs  AuisiNc    i-hom  thk  T'rri:i!  or  thk  Lowkk  ,Taw. 

A.  Primary  Tumors  of  the  Alveolar  Border. — The  most  conunon  neoijlasm 
in  this  i)art  of  the  jaw  is  a  connective-tissue  tunmr  arising  from  the  tissue  Ije- 
neath  the  mucous  membrane  and  from  the  iMinc.  This  tumor  is  usvially  called 
"e|tulis,"  and  its  most  frri|uent  histological  picture  is  tiiat  of  a  giant-cell  tumor. 
Among  the  lesions  which  appeal'  as  tumors  of  the  alveolar  liorder,  but  which 
are  not  genuine  new-growths,  we  must  distinguish,  first,  the  dift'u.se  hypertrophy 
which  is  associated  with  leuk;emia  (such  tumors  are  very  rare) ;  ne.xt,  the  os.si- 
fying  periostitis;  and,  last,  the  inflammatory  new-growths.  In  these  last  cases 
partial  operation  is  sufficient. 

For  the  epulides,  the  adamantine  e])itheliomata,  and  those  tumors  which 
resemble  the  so-called  mixed  tiunoi's  of  the  jiarotid,  local  excision  is  sufficient. 
The.se  lesions,  therefore,  nuist  be  differentiated  from  the  primary  malignant 
ejnthelial  tumors  which  originate  in  the  nuicous  mendorane  about  the  teeth 
or  cover  the  alveolar  border  of  either  the  upper  or  the  lower  jaw,  because  for 
the  latter  lesion  thei'e  is  demandeil  a  wider  local  eradication  combined  with  an 
operative  removal  of  the  lymph  nodes  en  bloc. 

Ossifying  Periostitis  and  Exostosis. — The  term  osteosarcoma  should  l)e  re- 
served for  that  form  of  periosteal  sarcoma  in  which  there  is  bone  formation. 
The  osteosarcoma  belongs  to  the  group  which  may  be  called  "mixed  sarcoma" 
and  includes  filiro-,  myxo-,  chondro-myxo-,  and  myo-sarcoma. 

The  ossifying  periosteal  sarcomata  or  the  osteosarcomata  do  not  attack 
the  alveolar  bordei'.  They  have  been  observed  to  arise  only  from  the  lx)(h'  of 
the  lower  jaw.  The  demonstration,  therefore,  of  a  bony  growth  situated  on 
the  alveolar  border  of  the  upper  or  the  lower  jaw  indicates  its  benignity. 

Ossifying  periostitis  has  been  oljservetl  in  all  bones.  The  most  fre(|uent 
etiological  factor  is  syphilis.  In  the  jaw  the  disease  is  looked  u|)on  as  moi'c 
frequently  the  result  of  a  jiyorrhcra  alveolaris.  (Turner,  I'ractitioney,  .May, 
1903,  LXX  .  p.  (i!).-).) 

Exostoses  are  either  the  result  of  a  further  growth  in  a  congenital  tumor 
of  embryonic  origin,  or  they  represent  the  reactive  inflammation  (with  bone 
l)roduction)  .secondary  to  a  single  trauma  or  to  repeated  small  traumas. 

In  the  jaw  exostoses  are  rare  lesions.  They  are  not  at  all  difficult  to  recog- 
nize, and  one  should  not  perform  a  mutilating  operation  for  their  removal.  I 
have  observed  the  exostosis  to  appear  in  the  form  of  bilateral  growths  (one  on 
each  side  of  the  upper  jaw)  in  a  colored  male  aged  forty-two.  One  tumor  was  of 
thirteen  years'  duration,  th(!  other  of  five.  The  tumors  were  covered  with  i)erio,s- 
teum,noxt  to  which  came  a  thin  shell  of  condensed  bone,  andthen  cancellous  bone. 
(Fig.  554.)  In  a  second  case  I  removed — but  only  partially — a  bony  growth  from 
the  left  side  of  the  upjx-r  jaw,  and  up  to  the  present  time — five  years  having 
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elapsed — there  has  Ix'eii  no  recunvnee.  The  patient,  a  f^irl  fj  ei<rhteen,  had 
observed  the  f^rowth  for  one  year.  This  tiinioi-  tilled  the  fossa  between  the 
prominence  of  the  antrum  and  the  teeth  and  produced  a  visible  bul^inK  of 
the  skin.  In  the  mouth  one  could  jmlpate,  beneath  the  normal  mucous  mem- 
brane, a  solid  bony  j^i-cjwth.  The  surface  was  rougher  than  that  ob.ser\-ed  in 
a  dentigerous  cj'st,  and  there  was  no  parchment  crepitation.  At  the  operation, 
after  dissecting  back  muco-perio.steal  flaps  and  chi.selling  away  part  of  the  bony 
growth,  I  removed  the  periosteum  with  the  scissors,  in  the  hope  that  a  recurrence 
might  thereby  be  prevented.  In 
these  two  cases  the  teeth  were 
normal  and  at  the  operation  the 
cavity  of  the  antrum  was  not 
opened. 

The  ossifying  periostitis  gives 
rise  to  a  uiiii'ni'iu  swelling  of  the 
alveolar  hm-drr,  and,  in  the  two 
cases  which  1  have  observed,  such 
a  uniform  swelling,  associated 
with  decayed  teeth,  extended 
from  canine  to  molar,  on  one 
side  of  the  uppi'r  jaw.  One  of 
the  ijatients  was  a  negro  and  the 
other  a  white  woman,  both  over 
forty:  in  one  the  swelling  had 
existed  foi'  eleven  months,  in  the 
other  for  fcnuteen  years. 

Unless  one  is  familiar  with 
the  disea.se,  ossifying  periostitis 
can  be  easily  mistaken  for  an 
osteosarcoma.  A\Tien  the  jaw  is 
the  part  affected  diagnosis  is 
aided  l)y  tlu'  fact  that  the  ossi- 
f.\nng  sarcoma  invoh-es  the  body 
of  the  bone,  while  the  ossifying 
periostitis  is  confined  to  the  al- 
veolar border.  In  both  diseases  a  certain  amount  of  cellular  connective  ti.ssue 
lies  between  the  spicules  of  bone.  In  the  ossifying  periostitis  this  is  ordinary 
young,  inflammatory  tissue:  in  the  sarcoma  it  exists  in  the  form  of  a  fibro- 
spindle-cell  neoplasm.  The  differential  diagnosis  is  important,  iiecause  in  the  .sar- 
coma radical  excision  is  demanded,  while  in  the  ossifying  perio.stitis  this  is  un- 
necessary.    This  disease  has  been  described  and  pictured  by  Turner.     (Op.  cit.) 

Diffuse  Hypertrophi/   of  the  Alveolar  Border  in  Leukccmia.— In  the  patient 

(a  boy  of  seventeen,  who  was  referred  to  me   by    Mitchell,  of  'Washington. 

n.  ('.),  whose  gums   are   shown    in    Fig.    .m,').  the   .symptoms   of   the   disea.se 

had  existed  for  about  six  months.     It  is  interesting  to  note  in  this  case  how 
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Fig.  ."):i1,  -  1'mIIh.I.  \..,  is'i'i.  .I,,l,i,.  ll.,iikn,~  i  l..~|i;i:,l. 
Halstc-dV  Clinic.  Ostfdiiia  <il  Ipppr  .law.  l'li<.tosrai>li 
of  alcohol  specimen.  .1.  .Skin  adherent  to  tumor;  B,  .sec- 
tion throiifiii  tumor  showing  eomlenseil  eancellous  bone. 
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tlrri>ly  the  teeth  are  liurieiJ  in  tlie  swdlleii  fiuiiis.  Tlie  luicniscdpic  picture 
of  a  section  of  this  swollen  tissue  sliows  that  Ix'neath  llie  e])idennis  of  the  >,niui 
(Fig.  ooB)  there  is  a  diffuse  growth  of  lymjjhoid  tissue  which  resembles,  at  first 
sight,  lymphosarcoma.  The  examination  of  tlie  patient's  blood  showed  acute 
leuka'inia,  of  th(>  small-lymphocytc-cell  type.  Tliis  jiossibility  nuist  be  bdriie 
in  mind  in  the  differential  diagnosis  of  lesions  of  the  alveolar  border  of  the  jaw. 
Eiuilix. — T'^pulis  is  a  connective-tissue  tumor  arising  from  the  mesol)lastic 
tissue  between  the  epiilerniis  and  the  bone  of  the  alveolar  l)or(ler  of  the  jaw,  or 

from  the  coimective  tissue  sin- 
rounding  tlie  Idnth  in  its  sucket. 
It  is  df  ilic  utmost  impiort- 
ancc  td  dilTerentiate  the  e])ulides 
ri-(}m  the  malignant  epithelial 
trmors  of  the  gum.  In  the  case 
df  an  epulis,  as  has  been  stated 
iiefdre.  local  e.xeision  is  suffi- 
cient, and  this  local  excision 
need  not  be  Very  radical. 

l']|iulis  can  be  different iatecl 
from  the  more  malignant  sar- 
coma of  the  jaw  by  means  of  the 
diiference  in  the  positions  of  the 
two  tumors:  tlie  epulis,  like 
the  ossifying  periostitis,  being 
strict!}'  confined  to  the  alveolar 
border. 

.\n  epulis  is  a  border-line 
tumor;  it  lies  midway  between 
intlannnation,  on  the  one  hand, 
and  a  neoplasm,  on  the  other. 
\\'lien  looked  upon  as  a  neoplasm, 
it  is  still  a  border-line  lesion  I)e- 
tweeii  the  Ijenign  and  the  malig- 
nant connective-tissue  tumors. 
It  is  frecjuently  called  a  sarcoma. 
I  have  never  known  a  true 
ejjulis  to  give  rise  to  metastases.  Epulis  may  recur,  in  the  same  manncM'  as  a 
keloid  does  or  as  adenoids  do,  but  I  am  of  the  opinion  that  the  recurrence  of 
an  epulis  differs  from  that  of  a  keloid;  it  is  due  to  incomplete  removal. 

E])ulis  is  a  cural)le  tumor.  Among  a  total  of  about  forty  cases  I  ha\'e  never 
observed  a  death.  All  the  jiatients  subjected  to  operation,  including  the  cases 
of  recurrence,  have  remained  well.  I  wi.sh  to  emphasize  this  oltservation,  be- 
cause it  justifies  the  surgeon  in  attempting  the  removal  of  the  eijulis  in  children 
and  younger  individuals  by  a  very  conservative  operation,  one  in  which  the 
effort  is  made  to  save  the  teeth  if  they  are  present.      If  the  epulis  occupies  the 


I  1...  .'..■..").— I';, th. , I.  Xn.  !):it,  \ntli,,r's  (a-.-.  HilTii- 
llyiKTtropliy  of  .Mveolar  Border  of  L'pper  and  Lower  Jaw- 
due  to  .Veute  LeutcjMnia.     (Slcetcli  by  Miss  Hayes.) 
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position  of  cytractcd  or  decayed  teeth,  it  should  Ix-  removed  with  a  zone  of 
healthy  niuc-mis  nicnibrane  and  with  enough  of  the  bony  alveolar  Iwrder  of 
the  jaw  to  include  the  entire  bony  tooth  socket.  Thi.s  is  neccssarj'  bccaasc  it 
has  been  fairly  demonstrated  that,  even  if  the  epulis  does  not  arise  from  the  tooth 
socket,  it  rapidly  grows  down  and  into  it. 

In  lare  cases  theejHdis  is  a  congenital  tumor.  The  age  at  which  it  usually 
makes  its  first  ai)pearancc  varies  from  eight  to  sixty  years.  It  occurs  most  fre- 
cjuently  between  the  ages  of  twenty  and  thirty.     The  jaw  may  harbor  an  ei)ulis 


Tic.   ."wi;.  — I'atlK.I.    .\...  !U:!1.  .Viithor's  Cast-.      riiDtuinicriiKrapli  (by  Sihapirn!  ,if  S.rtion  iif  Ti.-isuo  Re- 
m()\cil  ill  Case  Sliown  in  I'ig.  555.       .1.  EpiilcTiiiU;   B,  small  lymplioitl  cells  ill  subi-piilemial  lissiie. 


for  a  period  of  several  years.  The  tumors  of  this  character  which  pei-sist  for  over 
ten  veal's  are  usually  fibromas  or  angiofibromas,  but  those  which  belong  to  the 
giant-cell  variety,  and  which  are  noticeably  vascular,  have  been  known  to  remain 
for  a  period  of  four  years  without  destroying  the  bone. 

Males  and  females  are  aljout  equally  attacked:  but  the  einilis — unlike  what 
ha])pens  in  all  othc-r  kinds  of  jaw  tumoi-s — is  less  fretiuently  observed  in  the 
coluriMl  race.  (Less  than  ten  percent  of  the.se  cases  occur  among  negroes. i  In 
many  instances  the  epulis  arises  in  the  region  of  a  decayed  tooth  or  an  olil  root, 
or  it  develops  after  the  extraction  of  a  tooth.     Hut  this  does  not  always  hai>pen. 
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Tlic  epulis  may  arise  from  the  gum  surrounding  ]ierfect]y  normal  teeth,  and 
when  this  is  the  cast'  it  will  generally  be  fouiid  that  the  tumor  is  a  fihronia 
or  an  angiofibroma.  The  giant-cell  sarcoma,  on  the  other  hand,  more  often 
develops  from  the  region  of  a  decayed  tooth. 

Upon  its  first  appearance  the  epulis  is  looked  u]>oii  by  its  host  as  a  gum 
boil,  and  now  and  then  it  is  incised  by  a  ph\-sician  in  the  belief  that  it  is  of  this 
nature.  The  tumor,  however,  differs  from  the  infection  (the  giim  boil)  in  one 
respect:  it  is  not  accompanied  by  pain  and  tenderness,  W'hethei-  the  teeth  aiv 
])resent  or  absent,  diseased  or  healthy,  the  swelling  as  a  rule  begins  at  the  inside 
of  the  gum,  grows  down,  then  across,  and  involves  the  other  side.  The  growth 
on  the  outer  side  is  never  as  extensive  as  on  the  inner  side.  If  the  teeth  are 
iM'esent,  the  gro\\1;h  may  sm-round  one  or  more  of  them.     The  epulis  ne\-er 


Fig. 
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Fig.  .5.57. — Patliol.  Xo.  S324.     .Vut  hor'.s  <\i.<e.      Recurrent  Epulis  (.Angiofibroma)  in  a  Boy  of  Ten. 

Fig.  5.58. — The  Same  Case  as  that  Shown  in  Fig.  557.  The  picture  represents  a  second  recurrence. 
No  teetli  were  extracted.  (Tlie  disease  has  now  remained  cured  for  tliree  years,  after  the  use  of  the 
Paquelin  cautery.) 

involves  the  body  of  the  upper  or  the  lower  jaw.  ^\'heii  the  body  is  invoh-ed 
it  may  always  be  assiuned  that  the  tumor  is  of  a  more  malignant  character — 
a  sarcoma; — and  then  an  extensive  local  resection  is  the  only  proper  treatment 
to  adopt.  At  what  period  an  epulis  may  change  its  original  nature  and  become 
converted  into  a  malignant  periosteal  or  medullary  sarcoma  of  the  jaw,  I  am 
not  |>re]iared  to  say:  but  when  it  is  found  that  the  body  of  the  jaw  is  the 
seat  of  a  tumor  which  looks  somewhat  like  an  epulis,  one  may  assume  at  once 
that  this  tumor  is  not  an  epulis. 

I  have  never  known  an  epulis  in  either  jaw  to  lie  situated  Ijeyond  (posteri- 
orly to)  the  last  molar  tooth. 

At  first  the  epuHs  is  covered  with  mucous  membrane,  except  in  those  cases 
in  which  the  tumor  arises  from  the  region  surrounding  a  decayed  tooth  or  from 
the  excavation  left  by  the  extraction  of  a  tooth.  In  such  instances  there  is  a 
small  defect  corresponding  to  the  tooth  cavity. 
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The  fpidcnnis  ccnciiiifi;  tlic  epulis  may  be  destrDved  and  an  ulcer  may  form. 

If  the  tumor  is  a  fibroma  such  ulceration  is  of  less  frecjuent  occurrence  and  it 

is  associated  with  very  little  hemorrhage.     In  the  fibro-angiomatous  epulides 

hemorrliage  may  l)e  profuse; 

in  the  giant-cell  tumor,  when 

ulceration    takes    place,    the 

hemorrhage    is     slight,     l)iit 

quite  continuous. 

In    Fig.  .').')7    is   sIkavu  a 

fibro-angiomatous  epulis  in  a 

l)(iy   nf    ten.    not   associated 

with  (lecaycil  teeth.      At  the 

first     npei-atii>n    (inc    incism- 

was  extracted  with   the   tu- 
mor.      The      recurrc'nce     is 

shown  in  Fig.  •").")7:   the  tumor 

not  Hilly  invdh'es  the  defects, 

but  surrounds  the  canine.     I 

removed  this  tumor  with  the 

knife   and    did   not    use   the 

Paquelin    cautery.        It     re- 

curreil    subsecjuently.      (Fig. 

.").")S.)     This   new    recurrence 

was  treated  with  the  Pa<iue- 

liii  cautery  with  a  favorable  result  up  to  date — three  ycai-s  after  oix-ration. 

This  and  other  observations  of  my  own  indicate  that  the  instrument  of  choice 

in  the  conservative  removal  of  ei^ulidesis 
t  he  Paciuelin  cautery.  This  case  also  de- 
moiLstrates  that  a  tooth  may  be  saved. 
Figs.  ooO,  560,  .")61  illustrate  the  gross 
and  microscopic  api^earances  of  a  giant- 
cell  epulis :  Fig.  r,0:i  shows  those  of  a 
tiiiromatous  ei)ulis. 

The  other  tumors  of  the  alveolar 
border  (adamantine  epithelioma,  benign 
and  malignant  epithelial  tumors,  and 
mixed  tumors)  will  lie  discus.sed  farther 
(III  ill  this  article. 

B.  Periosteal  Tumors  of  the  Body  of 
T7      .,.,,     T-     1   o      •         CI      •      c!    .■         the  Jaw. — The.se  tumors  differ  from  the 

riG.   500. — lTe.sli  Specimen  Showing  bection       "        "«." 

and  Surface  of  Tumor  iiiustratoil  in  Fig.  .559—     primary  tumoi"s  of  the  alvcolar  boixler  in 

giant-cell  epulis.  "  .  i        i       i         r   »i        • 

one  resiH-ct,  viz.,  the  body  of  the  jaw, 
upper  or  lower,  is  iiivoh'ed  alone,  or  in  addition  to  the  alveolar  Ixmler.  The 
ossifying  periostitis  which  po.ssibly  may  accompany  an  osteomyelitis  of  the  jaw. 
should  be  considered  as  having  very  much  the  same  significance  as  an  involucrum 


I'lc.  .5.50.— Putlicil.  No.  0121.  Auilior's  C:,^r.  (Jiant-cell 
Epulis  of  Uight  Lower  .Jaw;  painless  growtii  three  years  in 
white  male  aged  fifty.  The  Ia.st  two  molars  have  been  lost, 
after  the  apiwaranee  of  the  tumor. 
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about  a  sc(|ucstruin,     Tho  flinical  and  ])athol(jf;ical  ])ictun'  presented  by  such 
a  peimstitis  will  be  considered  when  1  come  to  discaiss  llu'  subject  of  osteoniye- 


FiG.  561. 


G.  5fi2. 


which  the  ditaiLs  are  more  highly  magnified  ^'  ^^'"'''^''"'^  '^  low-power  view,  F.g.  562  one  in 


•SrUGICAL   J)ISEA,SI-:S   OF  THE  JAWS. 


^2."] 


litis  1)1'  ihc  j;i\v.     It  possesses  svich  distinctive  features  that  it  should  never,  as 
it  seems  to  nie,  be  mistaken  for  a  ne\\-<;ro\\tli. 

Periosteal  tumors,  considered  from  a  ])athol()fiicul  standpoint,  irrespective 
of  tlie  particular  hniic  fiom  which  they  arise,  may  be  divided  into  three  great 
crroups.  Tlie.sc>  -iroups  are:  the  mixed  sarcoma,  the  simple  r(.jjiijar  .-arcoma. 
and  the  angiosarcoma.  Tlii>  liist 
group- -the  mixed  sai'coma  con- 
sists of  cellular  tumors,  in  wiiich, 
in  addition  to  the  cellular  part 
(undifferentiated  spindle  and  |-nund 
cells),  bone,  cartilage,  and  fibrous 
tissue  or  myxomatous  tissue,  are 
formed.  I  wish  to  emphasize  this 
group  l)ecause  the  tumors  which  it 
comprises  ai'e,  like  the  giaut-c('ll 
sarcoma,  i'elati\'ely  less  nudignani 
than  till'  cellular  sarcomata  and 
the  angiosarcomata.  They  can  be 
cured  by  a  fair!}-  restricted  local 
operation.  The  mutilation  neces- 
sitated by  the  operati\'e  inter\'en- 
tioii  is  therefore  governed  by  the 
extent  of  the  tumor's  local  growtfi 
and  not  by  its  malignancy.  Fur- 
thermore, the  tumors  belonging  to 
this  groui)  are  of  rather  freiiuent 
occui'rence  (as  ])eriosteal  tumors  of 
the  jaw  oi-  ;is  tumors  which  origi- 
nate ill  tlie  antrum  and  then  extend 
to  other  ])arts  of  the  jaw),  and  they  re]iresent  the  mily  forms  of  sarcoma  of  the 
jaw  laside  from  the  epulides)  which  are  curable. 

The  simple  cellular  sarcoma  which  represents  various  combinations  of  spindle 
and  round  cells,  and  the  angiosarcoma,  either  jierithelial  or  endothelial,  are  the 
most  malignant  forms  of  sarcoma.  I'p  to  the  ])r(  sent  time  1  have  never  oi)served, 
noi'  have  I  seen  recorded  in  the  literature,  any  example  of  a  jiositivo  cure  of  a 
sarcoma  of  either  the  upper  ur  the  lower  jaw  which  belonged  in  this  group  of 
the  more  malignant  sarcomata,  and  that,  too,  notwithstanding  the  fact  that  in 
a  number  of  instances  the  most  radical  mutilating  extirjiation  had  been 
caii-ied  out.  These  fact.?;,  based  upon  a  very  large  exjierience,  govern  the 
operative  procedures  which  I  will  discuss  later  for  •■ill  malignant  tumoi-s  of 
the  jaw. 

So  far  as  the  jaws  are  concerned,  the  only  instances  of  periosteal  sarcoma 
which  1  have  observed  involved  the  lower  jaw.  In  the  upper  jaw  tunioi-s  of 
similar  ])atliology  have  been  observed  only  in  the  antrum.  Of  the  ]ieriosfeaI 
saivonias  of  (he  lower  jaw  (illy  percent  dive  cases)  were  of  the  less  malignant 


I'll,.    .-,1,;;.- r.,ii,..i.    .n,,,    tsu,.    A„ii,.,.  ,    (,.-.•. 

Kpulis;      Uidcinatous     Fibroma.       I'lintii^rapli     (by 
."■'cliapiro)   of  frc.-ili  s;)CcinuMi.       (  X  2  iliamotcrs.) 
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typo,  and  all  of  these  patients  liave  remained  well  except  one,  in  whoi 
was  due  to  operative  intcrferenee. 


leath 


One  is  justified,  therefore 
for  the  periosteal  osteo-,  filiro- 


in  performing  a  somewhat  restricted  o|  ration 
and  niyxo-sarcomata. 

Periosteal  Osteomrcoma.  —  In  periosi.d  os- 
teosarcoma there  is  a  uniform  swellinf:r)f  th^ 
body  of  the  lower  jaw  from  angle  to  srnphjf- 
sis.  (Fig.  .564.)  On  palpation,  althouh  the 
tumor  feels  hard,  it  does  not  convey  the  aiooth 
tense  sensation  of  a  shell  of  bone,  nor  th  ping- 
pong  crepitation  of  a  dentigerous  cyst.  It  is  a 
rough,  irregular  swelling  which,  when  pspated, 
feels  somewhat  like  that  produced  by  a  ossi- 
fying periostitis.  In  the  two  cases  Vaich  I 
ha\'e  ol)ser\-ed.  the  alveolar  border  hti  been 
free.  One  or  t\^'o  teeth  were  absent,  nd  at 
the  spots  which  they  once  occui)ied  the>  were 
slight  ulcerations.  The  new-growth  (Fi.  56.")) 
consists  of  new  bone  formation,  which  t;tcnds 
between  the  shaft  and  the  thickened  erios- 
teum.  Between  the  new  bone  formatitj  and 
the  shaft  of  the  jaw  there  is  cellular  tisse,  and 
this  tissue  appears  to  have  forced  its  wy  into 
the  shaft.  The  architectural  features  'f  the 
newly  formed  bone  and  of  that  part  if  the 
original  bone  w'hich  had  been  destroyed  m  well 
illustrated  in  the  .r-ray  j>icture  of  the  specimen.  (Fig.  566.)  In  all  the  tses  of 
periosteal  osteosarcoma  which  I  have  observed,  the  cellular  tissue  betw'-n  the 
newly  formed  bone  and  the  original  bone  has  ]iresented  the  ai:)i")earance  of  he  tis- 
sues which  compose  the  less  malignant  spindle-cell  fibrosarcoma  or  thi  tibro- 


FiG.  .5G4. — P.atliol.  Xo.  745,  John.s 
Hopkins  Hospital,  Halsted's  Clinic. 
Periosteal  Osteosarcoma  of  Right 
Lower  Jaw.  Colored  girl,  aged  twenty- 
four  years.  Pain  three  years ;  swelling 
of  jaw  three  and  one-half  months. 
Resection ;  patient  has  remained  cured 
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Fig.  565. — Pathol.  No.  213S,  Johns  Hopkins  Hospital,  Halsted's  Clinic.  Periosteal  'tcosar- 
coma.  Photograph  of  section  through  gross  specimen.  Colored  girl,  aged  tliirteen.  Tumor  ni;  weeks : 
resection;  patient  has  remained  cured  eleven  years.  .4,  Body  of  jaw:  B,  ossif\-ing  zone  of  ircoma; 
C,  cellular  zone  of  sarcoma :  D,  capsule  of  thickened  periosteum. 
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inyxosarcoina;  and  tlic  patients  affected  with  jKTiosteal  osteosarcoma  ,of 
some  other  hone  than  the  jaw)  who  have  come  under  my  observation  have 
also  remained  well  alter  removal  of  the  tumor. 

Periosteal  Fibromrcoma  or  Fihromyxosarcoma. — Tumors  of  these  species  are 
observed  on  the  jaw  about  as  fre(|uently  as  is  the  osteosarcoma;   Ijut  it  is  an 


Fig.   500.— A'-ray  Pliotugrapli  of  tlic 


1  Fig.  .50.5.     (Johns  Hopkins  Hospital.) 
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Fig.  .507.  — Pathol,  \n. 
.sarcoma.  Photograph  of  sc 
year.  Resection;  patient  re 
liave  been  rcnio\e(l  without 


,  .)..hn>  Ihipkin-  Hospital.  ll:il.-tr.r- Chili. ■.  P.rio-t.al  Fihromyxo- 
tlirough  gross  spe<'inuMi.  Coinn-.l  girl,  aged  eight. ■i-ii:  tnnior  i>nc 
il  eureil  nine  years.  .l..hnv;  /<.  tnnior.  .Noti' tliat  tlie  tninor  coviM 
ing  the  jaw. 


interestini;  fact  that  they  are  rarely  observed  on  other  liones.  When  the  lower 
jaw  i.s  the  seat  of  the  timior  the  appearances  presented  are  somewhat  different 
from  those  presented  by  an  o.steosarcoma  in  the  same  locality.  (Fig.  .)(57.) 
For  example,  it  is  le.ss  apt  to  surrountl  the  entire  l)ody  of  the  jaw.  Histoloerically. 
it  is  much  more  cellular  than  the  fibrous  epulis.     It  involves  the  alveolar  border 
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in  iulilition  to  llu'  \nn\y.  and  the  tci'tli  arc  lodsciu'il  and  fall  out  (an  occurrence 
which  does  not  iii)peiir  to  take  jilace  in  tlie  ])(i-iiisteal  osteosarcoma);  hut  tliei'e 
may  ho  no  ulceration. 

Periosteal  Spwdle-Cell-and-Round-Cell  SdrcnitKi. — In  a  lartic  expei'ience  with 
these  cellular  neopla.snis  I  have  heen  iin])ressed  with  the  i-apidity  of  their  <;rowth 
and  with  their  nialifinancy.  The  chief  chai-acteristic  of  their  malignancy  is 
the  early  foi'mation  of  metastases.  But  when  one  of  these  tumors  invol\-es 
the  lower  jaw  in  the  foiiii  iif  a  periosteal  growth,  it  is  usually  seated  at  the  angle 
antl  extends  uji  o\-er  the  ranuis,  while  the  less  malignant  osteosarcoma  and 
fil)rosarcoma  attack  the  hcidy  nf  the  jaw.  On  aci'ount  of  these  anatomical 
relation.s  the  spindle-cell-and-round-cell  periosteal  sarcoma  of  the  lower  jaw 
rapidly  hecomes  inoijerahle. 

The  age  of  the  patients  has  vai'ied  from  twenty-five  to  forty-nine,  while  all 
of  the  less  malignant  forms  of  periosteal  sarcoma,  with  one  exception,  were; 
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Fig.  568.— Pathol.  No.  S649.  Patient  of  Fisher  Union  Prof rsl ant  Hospital.  Perio.steal 
Round-cell  Sarcoma  of  Lower  .law.  Wliite  male,  aged  forty-nine.  Symptoms  of  on.set:  loo.se  teeth 
eleven  months;  two  weeks  later,  swelling.  Extraetioi  of  teeth  relieved  neither  swelling  nor  pain : 
exploratory  incision  by  dentist  was  followed  by  more  rapid  growth.  The  very  cellulur  new-growth  sur- 
romids  the  body  and  ramnsof  the  jaw.      Rapitl  local  recurrence  and  deatli. 

ohserved  in  indi\iduals  younger  than  twenty-hve.  These  tumors  grow  more 
rapidly  than  the  o.stcosarconia  and  the  fihro.sarcoma,  and,  if  ulci^ration  •■uid 
loo.sening  of  the  teeth  have  not  already  taken  place,  they  quickly  follow  llie 
ai)pearance  of  the  growth. 

Whether  it  he  possihle,  or  not,  to  cure  these  very  malignant  tumors  liy 
oj^erative  interference  of  a  radical  nature  hefore  infill lation  has  extended  too 
far,  I  have  no  evidence  to  offer. 

A  swelling  of  the  alveolar  border  or  the  hotly  of  the  lower  jaw  should  he 
investigated  at  once.  This  investigation  .should  be  made  in  an  oi)erating-room, 
so  that  the  surgeon  may  have  within  reach  all  the  facilities  required  for  pro- 
ceeding with  whatever  operation  he  may  deem  necessary.  Dentists,  who  un- 
doubtedly sec  many  of  these  cases  first, — as  shown  by  my  own  records  and  by 
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the  i)ul)lishf'(l  io|K)rts,  slioiild  not  explore  these  .swelhiins,  hut  should  seek  a 
eonsultatioii  w  ith  a  siii-^cdii.  \\  hen  an  exploratory  nicisiou  is  made  there  should 
be  no  difficulty  in  <listinf;;uishiny;  the  less  nialif^nant  periosteal  sareorua  (whieh 
is  eithcM-  ossifying,  fibrous,  or  myxomatous)  from  the  cellular,  sueeulent,  friable 
s])indle-ceil-and-round-eell  sarcoma.  In  the  case  of  the  former  (the  le.ss  ina- 
lifinant  tumor)  the  operation,  although  it  should  be  complete,  need  not  extend 
very  far  bcynml   llir  limits  of  tlie  eaiisuli'  of  the  new-growth:    Ijut.  in  tli.at  of 
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Fig.  .569.— Pathol.  No.  .30.34,  Jolms  Hopkins  Hospital,  llalsted's  Clinic.  .Meiliillarj-  Giant-oell 
Sarcoma  .\rising  in  Symphysis  of  Lower  .law.      Photograph  of  gross  specimen.      White  female,  aged 

twi'nty-iitic  years.      Tumor  ten  months ;  ]wtinnt  hns  riMTiaineil  eureil  nine  years. 

the  more  malignant  siircoma.  a  widci-  bcrtli  should  be  given.  .\t  the  same  time, 
even  in  this  tumor  tlic  local  ivscction  iicrd  not  br  a<  radical  as  in  carcinoma. 
because,  in  the  case  of  the  spindle-cell-and-round-cell  .sarcoma  and  the  angiosar- 
coma the  fatality  is  due  to  metastasis  rather  than  to  extensive  local  infiltration. 

Fig.  .'ifiS  is  a  sketch  of  the  very  lualignant  round-cell  sarcoma  in  which  earlier 
intervention  was  distiuclly  indicated.  The  dentist  should  not  have  extracted 
the  teeth  noi'  have  made  the  exi)loialory  incision.  Loosening  of  teeth  followed 
by  swelling  of  the  alveolar  border  of  the  liody  of  tiie  jaw,  means,  with  few  ex- 
ceptions, tumor  formation,  but  not  necessarily  a  malignant  tumor,  .\lthough 
the  most  fre(|uent  sym])tom  of  onset  in  the  very  malignant  periosteal  sarcoma, 
yet  it  may  be  the  first  sign  of  a  benign  dental-root  I'yst. 

C.  Medullary  Tumors  of  the  Body  of  the  Lower  Jaw.— The  swellings, 
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which,  in  most  instances,  represent  the  beginnings  of  a  medullary  tumor  of  the 
lower  jaw,  oi'iginatc  from  dental  residues,  dental-root  cysts,  the  dentigerous 
cysts,  and  the  .solid  and  i  ystir  adamantine  epitheliomata  (lesions  which  will 
be  discussed  farther  on  under  a  separate  heading). 

Giant-Cell  Sarcoma. — I  have  observed  the  giant-cell  sarcoma  of  the  lower 
jaw  (Plate  XXXVII,  Figs.  1,  2,  and  .'!)  three  times.  In  each  iiisiance  it 
presented  the  appearance  of  a  medullary  growth.  The  three  patients  who 
were  thus  affected  have  remained  well  now  for  jxriods  \arying  from  three  to 


Fig.  .570.— Pathol.  No.  7614,  Jolins  Hopkins  Hospital,  Halsted's  Clinic.  Medullary  Giant-cell  Sar- 
coma of  Lower  Jaw.  Photograpli  of  gros.s  specimen,  showing  tumor  surrounding  non-erupted  tooth. 
Wliitc  male,  aged  ten  years;   tumor  three  months.      Resection;   patient  remained  cured  three  years. 


ten  years,  and  I  am  quite  confident  that  an  equally  successful  result  would  ha\-e 
been  obtained  had  a  less  radical  operation  been  performed.  Fig.  569  shows  the 
specimen  removed  from  one  of  the  cases  just  mentioned.  The  tumor,  in 
this  instance,  was  distinctly  circumscribed  by  a  fibrous  or  bony  capsule.  If 
an  exploratory  incision  had  been  made  (in  the  case  of  the  patient  from  whom  tlie 
tumor  shown  in  Fig.  .569  was  removed),  there  would  have  been  no  difficulty 
in  establishing  the  diagnosis  of  a  giant-cell  sarcoma.  This  tumor  has  a  peculiar 
color  and  consistency  in  its  fresh  state.  (Plate  XXX\TI,  Figs.  1,  2,  3.)  A 
section  made  from  a  raiiidly  frozen  portion  of  the  tumor  will  reveal  the  presence 
of  a  large  number  of  giant  cells.  (See  Figs.  .561  and  562.)  The  starting-point  of 
the  tumor  was  the  medullary  cavity  of  the  symphysis,  and  in  its  further  growth 
it  bulged  toward  the  tongue,  ultimately  filling  the  space  between  the  tongue 
and  the  lower  jaw.  I  have  cured  a  tumor  of  this  character  by  the  simple  opera- 
tion of  curetting.  It  filled  the  entire  upper  third  of  the  medullary  cavity  of  the 
tibia.     {Johns  Hopkins  Hasp.  Bull,  Vol.  XIV.,  May,  1903,  p.  13-t.) 
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Figs.  1,  2,  3. — MpduIIarv  Giant-Coll  Sarcoma  of  the  Lower  Jaw.  White  male,  aged  ten  years; 
tumor  throe  months:  swelling  of  symphysis,  and  to  the  right  invoU-ing  the  floor  of  the  mouth  toward 
the  tongue.      (Pathol.  No.  7614,  Johns  Hopkins  Hospital.) 

l'"i(t.   1. —  Uppir:   the  i)iooe  re.socted  :  lower:  the  gross  appearance  of  a  section  through  the  tumor. 

Kicjs.  2  aiiil  3. — Sections  through  Symphysis,  showing  bony  capsule  and  non-erupted  tooth  buried 
in  tumor  tissue.     Curetting  wouUI  have  been  sufficient  for  this  tumor.      (See  also  Fig.  570  in  the  text.) 

l'i<;.  1.  NiisopharjTigeal  Fibrospindlc-Cell  Fibrosarcoma.  Surface  view  and  sections  through 
tumor.  White  boy,  aged  twelve  years;  symptoms  seven  months.  For  clinical  appearance  see  Fig.  606 
in  the  text.      (Pathol.  No.  7443,  Johns  Hopkins  Hospital.) 

Fif;.  .">.  —  Metastatic  Careinomatous  Lymph  Node.  Originated  from  a  carcinoma  of  the  upper  jaw 
which  began  as  a  nasal  polypus.  White  male,  aged  forty-two  years;  symptoms  of  nasal  obstructicjn 
with  hemorrhage  eleven  months.  There  had  been  three  operations  for  na.sal  polypi;  swelling  of  antrum 
five  months.  Inoperable.  Duration  of  disease  fourteen  months.  (Pathol.  No.  5964,  Johns  Hopkiii.i 
Hospital.) 

Km.  fi.  —  .\damuiiliiie  Kpitheliomaof  .\lveolar  Border  of  Lower  Jaw.  For  further  details  see  U'gend 
of  Fig.  .587,  on  page  841. 

Flo.  7. — Ciross  Appearance  of  a  Medullary  Carcinoiua  of  the  Upper  Jaw,  primary  in  antrum. 
White  female,  aged  sixty-two  years;  symptoms  four  months;  almost  complete  absorption  of  bony  cap- 
sule.— Considered  inoperable.  Death  seven  months  later.  Total  duration  of  disease  eleven  months. 
The  diagnosis  of  cellular  carcinoma  was  made  from  the  piece  shown  in  the  illustration.  (Pathol.  Xo. 
6229,  Johns  Hopkins  Hospital.) 
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Plate  XXXVTI 


Carcinoma  and  Sarcoma  of  the  Jaws  and  Neighboring  Parts. 
(Bl.OODGOOD.)  ....«„... 
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Fifz;.  .")7()  i.-<  of  interest,  bccau.se  the  giant-cell  growth  expanding  the  lower 
jaw  to  the  right  of  the  symphysis  surrounds  a  non-erupted  tooth.  In  this  case 
the  relative  benignity  of  the  neoplasm  could  have  been  recognized  at  an  e.x- 
l>l(>rat<)ry  incisicm. 

Figs,  'ill  and  Pil'J  are  introduced  here  to  demonstrate  that  the  giant-ceil 
sarcoma  may  arise  from  the  body  of  the  jaw,  at  some  distance  from  the  sym- 


Kifi.   .572. 
Figs.  .571    and  .572. — Patliol.   \o.  5227.      Patient  of  Dr.  Lund  of  Boston.      Giant-cell  Sarcoma 
Involving  Body  of  Lower  .law.      Patient  ha.s  reinaineil  cured    three   years  since   operation.      Fig.  .571 
.shows  a  side  view  of  tlie  .law:   Fig.  572.  a  view  from  above. 

physis.  The  evidence  wliich  has  accumulated  uj)  to  this  time  with  regard  to 
giant-ceil  sarcdiiias  siiould  justify  one  in  doing  a  very  much  le.-;s  radical  opera- 
tion tiian  was  done  in  the  ca.se  here  referred  to. 

IMaucl,  in  di.scussing  central  filjromata  of  tlie  jaw.  mentions  the  jiossibility 

akso  of  giant-pell  sarcomas.*     Both  are  rare  tumoi-s.     The  ca.<e  illustrated  by 

Blauel  and  called  by  him  a  central  fibroma,  corresjionds  to  the  one  illustrated 

here  in  I'^ig.  ."jGT.     I  am  of  the  opinion  that  both  are  periosteal  fibrosarcomas. 

*Bcitraese  z.  klin.  Chir..  1903,  vol.  xxxvii..  p.  .StMi. 
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11.    AXTKT.M    TiMorw. 


A.s  tlic  antrum  is  lined  hy  niucinis  nicnihranc  we  may  liavc,  (iriiiinatinij  in 
thi.s  cavitv,  hcsidcs  all  jjo-^sihlc  benign  and  malignant  connect i\'e-t issue  tumors, 
also  epithelial  tumors. 

I  lia\'e  ne\'er  ol)ser\-ed  in  tlie  antrum,  iioi-  liax'e  I  seen  recoi'ded  in  the  litei'a- 
ture,  any  examples  of  ossifying  pei'iostitis  or  of  exostosis,  nor  ha\'e  any  cases  (jf 
the  so-called  nii.xcd  tumors  of  the  ]iai'otid  heen  ohsei-ved  to  originate  in  the 
antrum.  WWh  these  exceptions  the  possihli'  tumors  already  described  as  origi- 
nating from  the  alveolar  border  or  the  |iei-iosleuni  of  the  jaw,  or  from  the  medul- 
lary (■a\'ity  of  the  lowei-  jaw.  ha\"e  l)een 
obser\-e(l  in  the  uiaxiUary  sinus. 

The  statements  made  on  a  previous  jiagc 
about  the  relati\'e  degi-ee  of  malignancy  of 
the  (liffei-ent  uew-gfowths  apply  here,  and 
so  also  do  the  [jriiiciples  there  formulated 
with  reference  to  the  question  of  o|X'rating. 

Of  the  sixteen  cases  of  primary  connec- 
ti\'e-tissue  antrum  tumoi's  observe<l.  se\-en 
belong  to  the  less  malignant  group.  One  of 
these  wss  a  giant-cell  sarcoma;  the  remaining 
six  were  fibrosarcomas  or  fibromyxosai'co- 
mas.  In  all  of  these  cases,  the  patients, 
witli  a  single  exception  (death  from  sliock), 
have  remained  well  since  operation. 

A,  B,  and  C. — Dentigerous  Cyst;  Fibro- 
sarcoma and  Fibromyxosarcoma ;  and  Giant- 
Cell  Sarcoma.  -  In  the  beginning  of  their 
growth  these  different  kindsof  tumors  have  the 
same  clinical  symptoms  as  the  very  malignant 
spindle-ccll-and-round-cell  sarcomata  and  the 
carcinomata  have.  I  wish  to  lay  special 
stress  upon  the  fact  that,  in  the  on.set,  every 
"'"^"  ■'  tumor  arising  in  the  antrum  produces  bulging 

and,  as  a  rule,  is  associated  with  pain.  The  bulging  is  first  ob.scrved  in  the  cheek 
(Fig.  573)  and  then  later  in  the  palate.  Exophthalmos  is  a  late  symptom, 
l:)ut  it  does  not  belong  exclusively  to  tumors  of  the  present  gi'oup.  I  lia\-e 
observed  it,  for  example,  in  a  case  of  relatively  benign  fibromyxosarcoma,  in  one 
of  a  very  malignant  spindk -cell-and-round-cell  sarcoma,  and  in  one  of  a  carci- 
noma. Exophthalmos,  therefore,  although  suggestive  of  the  more  malignant 
tumoi's,  is  not  a  sufficiently  trustworthy  symptom  to  be  depended  upon. 
Unless  a  blood-test  can  be  obtained,  or  unless  an  exploratory  incision  be  made, 
will  not  do.  in  the  early  stage  of  the  swelling,  to  risk  a  diagnosis. 

The  agi'  of  onset,  in  the  cases  of  fibromyxosarcoma,  has  been  found  to  vary 
from  three  to  sevent.v-three  years;    and  in  those  of  the  spindle-cell-and-round- 


FiG.  ST.?.— Pathol.  No.  6869,  Jolins 
Hopkins  Ho.spital,  lial.sted'.'i  Clinic.  Fi- 
bromyxosarcoma of  Antrum.  Coloreil 
girl,  aged  seventeen  years;  tumor  nineteen 
months.  Preser\ation  of  shell  of  bone 
with  ping-jioiig  cre])itafion  suggestetl  den- 
tigerous cyst.  The  long  duration  and 
absence  of  infiltration  beyond  bone  cap- 
sule aPfortled  evidence  against  a  malig- 
nant tumor.  Resection;  patient  has  re- 
mained cured  for  three  years.  (See  Plate 
XXX\'III,   Fig.   1,  «,  6,  c,  f(jr   tinnijr   re- 
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cell  variety  of  saicdiiia,  from  sixteen  to  sixty-two  years.     In  praftieally  all  the 
cases  oi  rarcinonia  the  patients  were  ovi'r  forty  years  of  age. 

In  the  ease  of  a  fihroniyxo.sarconia  the  tumor  increases  rather  slowly  in  size, 
and  when  it  is  oncapsiilated  it  carries  with  it,  as  it  expands,  a  thin  shell  of  hone. 
Consequently  it  is  not  possil)le  to  differentiate  this  tumor  fi-om  a  dentig<'rous 
cyst,  except  when  an  exploratory  incision  is  made.  In  the  more  malignant 
spine lie-ceil-and-rountl-cell  sarcoma  and  in  tiie  carcinoma  the  growing  tumor 
nioic  ((uickly  ahsoi-hs  the  siieil  of  hone  and  infiltrates  both  the  soft  palate  and  the 
tissues  of  tlie  clieek.  \\  lien  this  iiilihration  is  observed,  one  can  feel  confident 
tliat  lie  is  (lealin,!;;  willi  one  of  the  more  malignant  forms  of  tumor  and  that  an 
opei'atioii  is  not  adxisahie.  At  tlie  ex])loratoi'V  incision,  best  made  through 
the  cheek,  one  will  bv  able  to  recognize  the  true  nature  of  the  different  tunioi-s 


Fio.  .571.-  P:itlH.I.  Xu.  11)111.  .l.,l,Ms]I<,|,kiii>  IIo>pit:,l.  .Viitlinr's  Cas,-.  Encipsulatcl  lihrospin.ll.- 
ccU  Sarcoma  iil'  .\ntniiii.  I'lidtograph  of  alcohol  .■ipcciincn.  Tliis  tumor  could  liavp  been  complelely 
reiiio\-eil  without  including  the  bone  shown  at  A.  White  male,  aped  twenty-five  years.  Tumor  ten 
months;  exci.sion  <tf  upper  jaw;  p.atient  lias  remained   ctired  fourteen  years.       T,  Tinner;  -1,  anlnnn 

withalveolar  border  of  jaw  ;    .1/.  larto,,ll,. 

and  to  act  in  accordance  with  this  knowledge.  'Iluis.  for  example,  the  remo\'al 
of  a  liiece  of  the  shell  of  bone  re\-eals  the  pl-escnce  of  a  delitigerous  cyst — a  lesion 
which  re(iuires  drainage  only.  If  a  solid  tumor  is  foiiiul.  and  if  it  proves  to  be  a 
fibromyxomatous  sarcoma,  its  renun'al  can  usually  be  elTected  without  inflicting 
damage  of  a  serious  character  u|>on  the  hard  jialate  and  the  alveolar  bonier  of 
the  jaw.  If.  linally.  the  tumor  pi'o\-e  to  be  a  giant-cell  sai'coma — a  \'ery  rare 
form  of  tumor — it  will  piobably  be  found  practicable  to  cure  the  disease  l)y 
curetting  and  by  the  siibsec|uent  application  of  the  Patiuelin  cautery.  The  ai> 
pearances  presentetl  by  the  spindle-cell-aiul-round-cell  sarcoma  and  tlie  carci- 
noma are  radically  different.  For  these  tumors  one  would  have  to  perform  a 
veiT  ladical  excision,  but  up  to  the  iiresent  time  I  have  never  observed  a  cure, 
nor  ha\-i'  1  found  one  recorded  in  the  literature. 

Fig.    .")74    illustrates   how   completely   eiicapsuhiled    these   fibromyxomatous 
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tuiiioi-s   may   be.     The   fil)r()-si)in(llc-ccll    tuiiKir   is   more   easily   (iilTereiitialed 
fi'oiii  the  eellular  sarcoma  tliaii  is  tlie  filiroinyxoiiia. 

Plate  XX.WIII  (Fifi.  1.  fl,  /;,  and  Im.u'.  L'i  illustrates  the  tuiiioi-  which  was 
reiiiDN'cd  from  the  patient  exhiliitecl  in  V\^.  ')7'A.  This  tumor  is  so  encapsulated 
that  it  mijiht  easily  have  been  enucleated  from  I  he  antrum  without  destroyinji; 
the  bony  wall  of  the  hard  palate  or  the  alveolar  border  of  the  up])er  jaw. 

\'ery  infi-e(iuently  the  antrum, 
when  it  is  the  seat  of  the  rela- 
ti\'ely  benifin  fibromyxo.sarcoiua 
(Plate  XXXIX.  Fi'tis.  1  and 
-}.  may  become  infected  and 
then  ruptvu'e  spontaneously 
throufih  the  check.  1  mention 
thi^  possibility,  because  it  has 
l)een  looked  upon  in  ihc  past  as 
a  conii.)lication  wliich  bekm^ued 
])articularly  to  the  more  maliti- 
nant  sarcoma  and  the  carcinoma. 
Such  a  condition,  therefore,  should 
not  ])revent  the  surgeon  from  ex- 
]iloiing  the  antrum  and  ascer- 
tainin.i;  the  natiu'c  of  the  tissue 
which  fills  that  cavity.  Blood 
from  tlie  iiares,  although  most 
commonly  observed  in  carcinoma 
and  in  the  more  malignant  sar- 
coma, has  been  a  clinical  feature 
of  the  hbromyxasarcoma.  I  ha\'e 
never  observed  it  in  a  dentiger- 
ous  cyst. 

John  C.  ^huu'o*  reports  a 
very  interesting  ca.se  of  psam- 
moma  of  the  maxillary  sinus. 
Tumors  of  this  nature  are  found,  as  a  I'ulc.  only  where  the  dura  of  the  men- 
inges is  present.  Psanimomata  are  not  of  rare  occurrence  in  the  orbit,  but 
Munro's  case  in  the  maxillary  sinus  is  uniijue.  Four  years  have  elapsed  since  the 
operation  and  the  ])atient  r(miains  free  from  a  recurrence. 

D.  Round-and-Spindle-Cell  Sarcoma  of  the  Antrum. — Of  the  four  cases  sub- 
jecteil  to  oijcration  three  weiv  inoperable,  and  in  thi-  fourth  there  was  a  local 
recurrence  within  one  month  after  an  apparently  complete  operation.  In  five 
cases  the  picture  of  malignancy  was  so  distinct  (extensive  infiltration  and  the 
destruction  of  the  bony  capsule)  that  no  operation  was  performed.     (Fig.  57.").) 

E.  Carcinoma  of  the  Antrum. — \\h\\  the  exception  of  the  epulides  this 
tumor  is   the  most    frciiucnt    neoplasm  of  the   jaw.     The   25  cases   of  which 

*Med.  News.  Marcli  4tli.  1!I0.-). 


Fig.  575.— Surg.  No.  10932,  Johns  Hopkins  Hospital. 
Halsted's  Clinic.  Inoperable  Sarcoma  of  the  Upper  .law. 
Clinical  diagnosis  only.  Colored  male,  aged  fifty;  pain 
and  swelling  of  face  five  months;  obstruction  of,  and 
hemorrhage  from,  right  naris;  bone  capsule  not  preserved; 
infiltration  of  soft  parts;  bulging  and  flvictuation  of  i)alate. 
Death  a  few  months  after  admission. 


EXPLANATION  OF  PLATE  XXXVIIL 


Fig.  1,  a  and  b,  and  )''io.  2. — For  details  sec  logeml  of  Fig.  573  in  text.  These  pictures  illustrate 
the  pathology  of  the  tumor  and  demonstrate  that  it  could  have  been  enucleated  from  the  bony  capsule. 
(Pathol.  No.  6S69,  Johns  Hopkins  Hospital.) 

Fia.  3,  a  and  b. — Carcinoma  in  a  Fibroadenoma  of  the  La<hryniul  (.Hand.  «,  Capsule;  b,  section 
through  tumor.  White  male,  aged  sixty-two  years;  small  tumor,  of  fifteen  years'  gr<jwth;  double 
vision  and  exophthalmos  two  years.     (Pathol.  No.  6163,  Johns  Hopkins  Hospital.) 
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Dentioerous  Cyst  and  Tumor  of  the  Lachrymal  Gland. 
(Bloodgood.^ 
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I  have  a  rocord  can  be  classified  in  three  {^i-oiqw:  (1)  primary  carcinoma 
ill  tlie  antrum  (8  cases);  (2)  primary  carcinoma  in  the  mucous  memlirane  of 
the  nose,  with  no  evidence  of  nasal  i)olyi)i  ((i  cases);  and  (3)  carcinoma  a.sso- 
ciated  with  nasal  polyi)i  (11  cases).  In  the.se  f^roups  not  a  sinjjle  cure  is  to  1x3 
rei)()rt('d,  despite  the  most  radical  extirpation. 

The  clhiieal  picture  and  the  history  are  jjracticaily  the  same  for  jtrimary 
carciiKima  of  tlir  antnini  as  fur  pi-jmary  sarcoma.  In  the  late  ca.se.s  the  involve- 
ment of  tlic  lymph  nodes  in  tlic  sub- 
maxillary trianu;le  of  the  neck  is 
eviilencc  in  favoi-  of  carcinoma. 
The  nature,  therefore,  nf  the  tumor 
is  not  revealed  imtil  the  expldratnry 
incision  discloses  it,  or  until  the 
growth  is  examined  after  it  has  l)eeii 
removed.  Theoretically,  it  should 
be  im])ortant  to  difi'erentiate  be- 
tween the  more  malignant  sarcomas 
and  the  ciircinoma  of  the  antrum, 
because  in  the  latter  the  o])eration 
U]iou  the  affected  lymph  nodes 
should  be  performed  in  addition  to 
the  local  extir|>ation.  But,  so  far 
as  my  ol)servation  goes,  we  have 
not  yet  accomjilished  complete  local 
eradication.  I'ntil  we  shall  have 
learned  how  to  do  this,  it  seems  un- 

.  Fig.  5711.      I':itli,,l.  .\.,.  7nii:j.  .Vutlior'.s  CiLvr.    (  ri,i«- 

necessary   to   do   the   operation  upon      tograpli  !>%■  .^clmpiru.)    Carcinoma  of  .\ntnim  Second- 

the  lymph  nodes.     I  would  vent ure    t'^ '°  ^^^"^  P°'>'"-  ^y'""" ""»'■■•  «b<"I  f"rt>-.m,. yoars. 

•'       '  .\a.sal  polypus;  symptom.s  .seven  moiitli.s.     When  the 

the    opinion    that    if    we    are  to  cure      l)hotograph  was  taken  the  disea.se  had  been  present 
.  .  .  about  one  vear.     The  patient  died  .si.x  months  later. 

carcinoma   arising   in   the   antrum, 

the  Incal  nperation  must  be  performed  before  the  lymph  nodes  of  the  neck  are 
affected,  Ijecau.sc  when  infiltration  has  reached  these  structures  it  has  certainly 
extended  locally  beyond  operative  inten'ention. 

Fig.  .")76  rejirescnts  clinically  the  hopeless  appearance  of  carcinoma  of  the 
antrum.  The  exoiihthahnos,  the  nasal  growth,  the  bulging  of  the  palate  are 
all  pictured.  In  this  case  there  was,  for  a  time,  a  temjiorary  arrest  of  the  growth 
after  excision  of  both  external  carotids. 

The  pathology  of  carcinoma  of  the  antrum  is  usually  that  of  a  medullary 
carcinoiua  (Plate  XXXVII,  Figs.  .">  and  7),  but  in  some  cases  the  type  of 
an  adenocarcinoma  is  jireserved,  and  now  and  then  one  sees  a  tumor  which 
closely  resembles  a  ]japillary  adenocarcinoma. 

The  carcinoma  which  is  secondary  to  primary  growths  of  the  mucous  mem- 
brane of  the  no.'ic  or  nasal  polypi  will  be  considered  luuler  the  heading  of  Intra- 
nasal Tuinoi"s  (page  800  et  seq.). 

The  publication  of  Stein  on  statistics  and  operations  of  tumors  of  the  ui>i)er 
VOL.  VI. — ."):i 
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jaw*  covers  the  ground  very  conipk'tcly,  and  the  author  agrees  with  the  state- 
ments made  there,  with  the  exception  that  he  does  not  come  to  the  same  con- 
ehision  as  regards  non-nuitilating  oi)erations  for  the  less  malignant  tumors. 


III.   TiMous   i)F    1)kxt.\l   Origin. 

There  is  great  difference  of  opinion  as  to  the  proper  classification  and 
nomenclature  of  th(>se  tumors.  I  will  endeavor  to  present  them  in  the  most 
practical  manner,  l)ecausc  they  are  curaiile  lesions  and  should  be  ilifferentiated 
from  the  more  malignant  sarcoma  and  carcinoma. 
Clinically,  l)oth  the  dental-root  cyst  and  the  den- 
tigerous  cyst  might  be  mistaken  for  more  malig- 
nant tumors,  and,  if  an  exploratory  incision  were 
not  made,  an  unnecessary  mutilating  operation 
might  readily  be  performed.  There  should  be  no 
difficulty  in  recognizing  correctly  the.se  two  cystic 
tumors,  if  an  exploratory  opening  is  made.  Until 
one  has  learned  how  to  recognize  it,  the  solid 
adamantine  epithelioma  will  freciuently  be  mis- 
taken for  the  squamous-cell  carcinoma.  Nine 
years  ago,  when  I  began  to  make  a  systematic 
study  of  tumors,  I  was  surprised  to  find  a  num- 
ber of  permanent  cures  among  patients  recorded 
as  having  a  carcinmna  which  iuN'oh'cd  the  iowcr 
jaw.  These  patit'uts  seemed  to  be  an  exception 
to  every  rule.  But,  when  the  tissues  were  sul)- 
jccted  to  a  more  careful  pathological  study,  it  was 
found  that  the  tumors  were  not  squamous-cell 
carcinomas,  but  adamantine  epitheliomas.  These 
tumors  are  relati\-ely  common.  As  regards  fre- 
quency of  occurrence  they  rank  third  (i.e.,  next 
to  carcinoma)  among  tumors  of  the  jaws.  The  epulides,  as  stated  before,  are 
encountered  more  frequently  than  any  other  species  of  tumor. 

I  do  not  believe  that  I  am  mistaken  when  I  .state  that  it  is  the  prevailing 
opinion  that  most  tumors  of  the  upper  and  lower  jaws  require  a  bad  prognosis. 
This  impression  is  apparently  due  to  the  unfavorable  termination  of  two  of  the 
species — carcinoma  and  the  more  malignant  kinds  of  sarcoma.  For  this  reason 
surgeons  have  either  abstained  altogether  from  oj^erating,  or  else,  when  they  have 
operated,  they  have  adopted  most  radical  procedures.  This  condition  of  affairs 
has  existed  for  years  in  a  number  of  clinics.  But,  if  we  study  carefully  the 
ultimate  results,  we  find,  in  the  first  place,  as  stated  before,  that  there  have 
been  no  cures  among  the  cases  of  carcinoma  of  the  antrum  or  among  those  of 
the  more  malignant  sarcoma  of  the  upper  and  lower  jaws;  in  the  second  place, 
that  the  einilides,  the  less  malignant  fibromyxosarcomas,  the  giant-cell  sarco- 
*.\roliiv  f.  klin.  Chir.,  1902,  vol.  Ixv.,  page  490. 


Fig.  577.  —  Dental-Root  Cyst. 
(From  Perthes,  in  Deutsche  Chi- 
rurgie,  Lief.  33  a,  1907.) 
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Figs.  1  and  2. — Fibromyxosareoma  Originating  in  Antrum.  Colored  girl,  aged  nineteen  years; 
Tumor  two  years.  For  clinical  appearance  see  Fig.  573,  in  the  text.  Complete  resection  of  upper  jaw. 
Well  three  years  after  operation. 

Fig.   1  shows  the  tumor  and  the  upper  jaw  ;   Fig.  2,  the  gro.ss  ajipearancc  of  the  tumor. 
This  tumor  coultl  have  been  enucleated  from  the  upper  jaw  with  preservation  of  the  alveolar  border 
and  teeth.      (Pathol.  No.  7589,  Johns  Hopkins  Hospital.) 

I'lG.  3. — Malignant  Papillary  Adenocarcinoma  of  the  Hard  Palate.  White  male,  aged  seventy 
years;  tumor  two  years.  Excision,  local  recurrence,  and  death.  This  tumor  was  afimitted  as  a  recur- 
rence after  an  incomplete  operation.      (Pathol.  No.  7854,  Johns  Hopkins  Hospital.) 

Fig.  4. — Carcinoma  of  the  ("heek  with  Secondary  Involvement  of  the  Lower  Jaw.  The  new-growth 
surrounds  the  entire  body  of  the  lower  jaw. 
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FUMORS    OF    THE    UpPER    AND    LoWER    JaWS.       (BlOODGOOD.) 


SURGICAL   DISEASES  OF  THE  JAWS.  83', 

mas,  and  the  dental  tumors  have  been  cured;  and,  thirdly,  that  the  majority 
of  these  patients,  owing  to  the  erroneous  belief  that  they  were  affected  with 
a  more  malignant  tumor,  have  been  subjected  to  unnecessary  mutilation.  I 
repeat  this  statement  freciuently  in  this  communication,  because  it  is  the  only 
strictly  original  part,  and  because  the  recognition  of  this  difference  in  malig- 
nancy is  most  important  for  treatment. 

A.  Dental-Root  Cyst.— The  best  description  of  this  lesion  of  which  I  have 
any  knowledge  is  that  jniblished  by  Perthes.*     These  cy.sts,  it  appears,  are 
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more  fre([uently  oljserved  in  (lermaiiy  tliaii  in  lliis  ciuintry.  I'artsch.  in  the 
course  of  ten  years,  observed  200  cases.  They  ari.se  from  the  root  of  a  tooth, 
as  shown  in  Fig.  577,  and  are  usually  lined  with  epithelium.  (Fig.  578.)  I  have 
observed  two  cases.  Fig.  579  shows  the  appearance  of  one  of  these  tumoi-s 
eighteen  months  after  its  presence  was  first  noted.  The  deft'ct  .shown  in  the 
sketch  between  the  molars  is  due  to  the  extraction  of  one  of  them  ten  years 
])rcviously.  The  visible  swelling  on  the  outcM-  sidi'  was  smooth  and  tense. 
There  was  no  l)ulging  of  the  hard  palate,  but  there  was  fluctuation  in  the  locality 
indicated  by  dotted  lines  in  the  iilu.stration.  1  was  of  the  oi)inion  that  this 
was  a  dental-root  cyst  which  hail  originated  from  the  molar  (>xtracted  some 
years  ])reviousIy.  It  occupied  this  bony  socket.  At  the  operation  no  shell  of 
♦Deutsche  Cliir.,  Lieferung  33  a,  1907. 
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bone  was  found,  l)ut,  instead,  a  thick  connective-tissue  wall,  whicii  could  be 
separated  from  the  mucous  membrane.     A  yeiiowisii,  \-iscid  mucus  compo.sed 

the  contents  of  the  cyst.  The 
cavity  was  curetted  and  paclced. 
( "oinplete  hoalinfj;  toolv  place 
after  a  two  weeks'  course  of 
treatment  with  pure  carbolic 
acid,  followed  by  applications  of 
alcohol.  I  did  not  secure  a  piece 
of  the  cyst  wall  for  study  under 
the  microscope. 

The  second  case  observed  is 
of  greater  interest  because  there 
were  apparently  multijile  cysts. 
The  patient  was  a  female,  aged 
twenty.  The  initial  symptoms 
were  loosening  of  the  molar 
teeth  and  swelling  of  the  gum 
(like  a  gum-boil)  one  year  pre- 
viously. Her  dentist  was  unable 
to  find  a  cavity  in  any  of  these 
teeth.  Fig.  580  is  a  photograph 
of  a  cast  from  the  upper  jaw 
showing  the  irregularities  of  the 
teeth  and  the  bulging  of  the  gum 
on  each  side.  The  first  and 
second  molars  are  out  of  line  and  loo.se;  the  bicuspid  is  a  little  loo.se,  but  not 
out  of  the  line ;  the  bulging  is  most  marked  on  the  outer  side ;  no  shell  of  bone 
can  be  made  out,  but  there  is  distinct  fluctuation.     The  .r-ray  picture  (Fig.  581) 


Via.  579.— PaUiol.  No.  9022.  Author's  Case.  (Sketch 
by  Miss  Hayes.)  Dental-root  Cyst  of  Upper  Jaw. 
Male,  aged  thirty-five  years;  swelling  eighteen  months. 
Patient  remained  cured  one  year  after  curetting. 
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Fig.  .5Sn.— Pathol.  No.  8885,  .\vithor's  Case.  Photograph  of  Cast  of  Upper  Jaw  Illustrating  the 
Deformity  of  the  Teeth  and  the  Swelling  of  the  Alveolar  Border  due  to  a  Dental-root  Cyst.  The  cast 
was  made  by  Dr.  Gore. 
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shows  a  light  shadow  Ijotwecn  the  bony  palate  ajid  the  teeth  corresponding 
to  tlir  two  molars  and  the  bicuspid.  This  light  shadow  is  not  present  on  the 
other  side.  In  the  x-ray  picture  there  is  no  evidence  of  bulging  of  the  palate 
and  there  is  no  non-erupted  tooth.  At  the  operation  I  removed  the  two  molars, 
which  were  loose,  together  with  a  zone  of  gum,  and  thus  opened  a  cavity  which 
contained  clear  fluid.  The  deeper  portion  of  the  cavity  had  a  thin  bony  caf)- 
sule  which  rcpivsented  the  alvi'oiar  boi-dci-  of  the  jaw.     It  n'<iuired  seven  month.s 


Fig.   .581.— A'-ray  Pliotograph  (by  Hailjir)  uf  D.iUal-root  Cyst  Sliown  in  Kin.  -i**''. 

of  treatment  before  the  eiiidermis  lining  the  gum  met  the  epithelium  lining  the 
cavity  and  thus  covered  the  defect;  but  thi.s  con.servative  operation,  which 
necessitated  no  more  mutilation  than  that  which  resulted  from  the  extraction 
of  two  teeth  already  loose  and  useless,  apparently  cured  the  disease. 

B.  Dentigerous  Cysts. — I  have  studied  six  cases  of  dentigerous  cysts  arising 
in  tile  lower  jaw,  fi\i'  in  the  upper  jaw,  and  two  of  a  similar  character  aiising 
from  the  ethmoid.  The  ages  of  the  patients,  at  the  onset  of  the  disease,  have 
varied  from  seven  to  thirty  years:  the  time  of  the  onset,  therefore,  excludes  no 
other  tumor  of  tlic  jaws  excejit  carcinoma.  The  duration  of  the  dentigerous 
cyst  varied  from  tliree  months  to  thirteen  yeai-s.  Except  for  two  patients 
who  died  after  operation,  all  have  remained  free  from  recurrence  up  to  the  present 
time. 


838 


AMERICAN   PRACTICE   OF   SURGERY 


Path -JK'- /3-rd- 


Dentigeroiis  Ci/xts  of  the  Lower  J  air. — Fij;.  082  is  a  sketch  of  a  dcnligerous 
cyst  of  the  lower  jaw  which  I  removed  by  o])eratioii  in  June,  1896 — i.e.,  almost 
_  thirteen     years     a<z;o.       The 

clinical  picture  and  pathol- 
of;y  in  this  case  illustrate 
well  the  other  cases  which  I 
have  observed.  The  patient 
was  a  male,  fifteen  years  of 
a<;e.  Three  months  before 
i)|)erati()n  the  right  bicuspid 
on  tlie  lower  jaw  was  e.\- 
ti-acted  because  it  was  de- 
cayed. One  month  later  the 
I)atient  observed  a  swelling 
on  the  outer  side  of  the  body 
of  the  lower  jaw.  There  had 
been  no  pain  and  the  wouiul 
resulting  from  the  extraction 
of  the  tooth  had  healed. 
^^'hen  the  jaw  was  examined 
no  evidence  of  the  last  molar 
could  be  found.  The  expan- 
sion of  the  body  of  the  jaw 
began  at  the  junction  of  the 
angle  with  the  body  and  extended  to  about  the  plane  of  the  tiicuspid,  as  shown 
in  the  illustration.  There  ims  no  enlarge- 
ment of  the  alveolar  border.  On  palpation, 
parchment  crepitation  was  felt.  The  di- 
agnosis of  a  benign  cyst  was  made.  At 
the  exploratory  incision  it  was  found  that 
the  periosteum  could  be  stripped  from  the 
bony  shell  as  readily  as  it  can  be  from 
normal  bone.  The  shell  of  bone  varied 
from  one  to  three  millimetr(>s  in  thick- 
ness and  was  lined  with  a  vascular  con- 
nective-tissue membrane.  It  contained  a 
blood-stained,  serous  fluid  and  a  non- 
erupted  molar  tooth.  The  membranous 
lining  and  the  tooth  were  removed  and  the 
cavit}'  was  allowed  to  close  with  a  blood 
clot.  The  healing  progressed  without  any 
complications,  and  no  deformity  resulted. 

(Fig.  583.)     On  studying  the  cyst  by  aid        F,r,..5S3.-Pathoi.  .\n.  137.5.  A,>timr's  case. 
of  the  microscope  I  failed  to  find  any  evi-     Piwtograph   siiows  ultimate  result  twelve 

,  .,,.,,..  ,„,  .  years    after    operation    for    dentigerous   cyst 

dences  01  an  epithelial  limng.     (Ihis  case    illustrated  in  ng.  582. 


Fig.  5S2.— Pathol.  No.  1375.  .\utlior's  Case.  Schematie 
Sketch  of  Dentigerous  Cyst  of  Lower  Jaw.  White  male, 
aged  fifteen  years,  swelling  tiiree  months.  Partial  excision 
with  curetting:  patient  has  remained  cured  for  thirteen  years 
since  operation.     (See  Fig.  583.) 
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was  iv])ortr(l  in  the  Jonrnul  of  the  American  Medical  Association,  Oct.  l.jlh, 
]i)()4.)  In  till'  siiicinirn  sent  to  nic  Ijy  Dr.  (Icorjjc  Barrio,  of  Washington,  the 
cyst  was  lined  witii  cpitlicliuni  of  tlic  adamantine  type.  The  cyst  itself  con- 
tained a  cloudy  fluid  like  the  contents  of  an  ath(>roinatous  cyst.  (This  ca.se 
was  reported  by  Dr.  Harrie  in  the  Annah  of  Surijcry,  September,  lOO.j.) 

There  should  be  no  difficulty,  as  I  believe,  in  making  a  correct  diagno.sis, 
at  least  when  the  cyst  is  open. 

So  far  as  treatment  is  concerned,  it  is  necessary  to  remove  only  .';ome  of  the 
shell  of  bone,  enough  to  correct  tlie 
deformity,  and  then  to  evacuate 
the  contents.  The  nu'mbranous 
lining  of  the  cyst,  if  not  infected, 
should  be  removed  by  means  of  the 
curette  and  then  the  cavity  should 
be  closed.  If  the  shell  of  bone  is 
removed  subperiosteally,  the  peri- 
osteum, when  pushed  back  into 
the  excavation,  will  form  new 
bone  and  fill  the  ca\'ity.  This 
took  place  in  the  case  illustrated 
in  Fig.  oS4.  If  the  cyst  has  rup- 
tured, or  if  a  tooth  communicat- 
ing with  tlie  cyst  has  been  ex- 
tracted,—  which  procedure  can 
scarcely  fail  to  produce  infection 
of  the  cavity, — the  latter  should 
not  be  closed,  but  should  lie 
drained  or  packed  according  to  the 
degree  of  the  infection. 

Dentigerous  Cysts  of  the  Upper 
Jaw. — At  the  onset  the  swelling 
jjroduced  by  a  cyst  in  the  upper 
jaw  may  resemble  a  chronic  hydrops  of  the  antrum.  If  the  cyst  should 
become  infected,  the  appearance  presented  will  be  that  of  an  empyema 
of  the  antrum.  In  some  cases  the  swelling  may  lie  veiy  pronounced. 
(Fig.  584.)  A  specimen  of  a  cyst  of  the  upjier  jaw  is  shown  in  Fig. 
585.  The  cyst  may  have  more  than  one  ehamlier,  the  jiartitions  between 
the  chambers  being  formed  usually  by  a  cartilaginous,  hbrous  membrane. 
(Fig.  586.) 

The  two  cases  referred  to  above  emiihasize  the  imjiortance  of  making  an 
exjjloratory  incision.  Had  this  been  done,  the  extensive  and  wholly  unneces- 
sary operation  would  not  have  been  ])erforme(l. 

In  the  case  illustrated  in  Fig.  586  I  foimd.  in  ditTerent  places,  remains  of  an 
epithelial  lining. 

Perthes  {op.  cit.)  describes  very  fully  the  various  forms  of  cysts  which  occur 


V\c,.  .5S4.  — I'atliol.  .No.  V.V.VI.  .luliiis  Hopkins  ll..-|.ital. 
H;ilst(>trs  ("linif.  Dcntigcnms  Cyst  of  I'ppcr  .law. 
Cohin-il  girl,  aged  niru'teen;  swelling  thirt(H*n  year*; 
parclimcnt  crepitation;  teeth  normal.  Complete  exei- 
sion  of  vippcr  jaw  on  <liagnosis  of  sarcoma.  Deatli 
from  pulmonary  abscess.     (See  Fig.  5.S5.) 
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-Pathol.  No.  4332,  .Johns  Hopkins  Hospital.      Dcntigerous  Cyst  of  Upper  .hiw. 
graph  of  specimen  removed  from  patient  shown  in  Fig.  584. 
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Fig.  .WC,  l'atl„.l  N,,.  4372.  .h.hiis  Ih.pkiMs  Hosiiital.  Ihilsti-d's  C'hiiic.  .Muhil.,,iil-,i  I  i.niit;.rniis 
Cyst  of  Upper  .law.  Fliotograph  of  specimen.  Wliite  girl,  aged  eight  years;  duration  of  tumor  not 
stated  in  the  history.     Complete  excision  of  jaw  on  cjiagnosis  of  sarcoma.     Death  from  shock. 
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in  the  irgioii  of  the  jaws.     Paitsch  (Cenlralbl.  f.  Chir.,  1904,  \'()1.  XXXI.,  \>. 
1329)  contributes  a  very  full  article  on  the  subject  of  dental-root  cysts. 

As  an  aid  in  diagnosis  the  j-ray  is  vahiable.  If  there  is  a  non-erupK-il 
tooth  it  will  sliow  in  the  plate,  l)ut  this  is  nota  positive  sign  of  a  dentigerous  cyst. 
I  have  pictured  such  a  tooth  in  a  giant-cell  sarcoma  of  the  lower  jaw.  (See 
Fig.  570.) 

Ethmoidal  Cysts. — In  view  (if  (heir  .situation  they  will  be  de.-<crit)ed  under 
Orbital  Tumors. 

C.  Adamantine  Epithelioma.— Adamantine  epitheliomata  must  be  differ- 
entiated fiom  the  slriclly  lieni<;n  dentigerous  cysts,  on  the  one  hand,  an<l  fnun 
the  sarcomata  on  the  other.  In  the 
dentigerous  cyst  incision  and  drainage 
are  sufficient,  l)ut  in  the  cy.stic  and 
solid  adamantine  ej)ithelioma  the  en- 
tire disease  must  be  removetl.  1  am 
confident,  from  my  experience,  that 
the  operation  need  not  be  as  extensive 
as  that  which  is  usually  performed. 
All  the  ca.ses  of  which  I  have  records 
have  remained  well  since  operation. 
Recurrences  will  take  place  if  the  dis- 
ease is  not  completely  removed,  but 
jiermanent  cures  have  been  accdin- 
plished  even  after  the  third  upcratidn 
for  a  local  recurrence. 

These  tumors,  composed  of  ada- 
mantine epithelium,  may,  in  very 
rare  instances,  appear  as  tumors  of 
the  alveolar  border.  In  the  major- 
ity of  cases,  as  the  embryonic  tooth 
residues  are  buried  below  the  ah'e- 
olar  border,  when  they   appear  as   a 

.1        iU          i                   •                         1  lifi-    •'>S7.  —  ratliol.     .No.    7m.s.    Iinncv's    «'asi-. 

new-growth      the       tumor      is      covered  Adan.antine     Epithelioma    of    Alveolar    Bortler. 

with  a  bone  capsule.       This   bone  Ca]>  fX  .■?  <liam.)      Colored  girl.  age<l  seventwn  years; 

.  tumor  on  the  outer  .siile  of  tlie  jaw  for  ten  nionllis. 

SUle  IS  preserved  even  when  tlie  tumor  Local  excision;  patient  has  remaine.1  i)ermanently 

has  reached  great  size.  """"'■ 

In  the  cases  so  far  observed  the  age  of  onset  has  varied  from  fifteen  to  .seventy- 
three  years.  In  the  older  cases — those  between  lifty  and  .seventy-three — the 
tumore  have  been  situated  on  the  alveolar  border.  The  adamantine  epithelioma, 
which  appears  as  a  tumor  jirovided  with  a  bone  shell,  originates  as  a  rule  .some- 
what later  in  life  than  the  dentigerous  cyst ;  imt,  as  a  matter  of  fact,  the  age  of 
on.set  varies  so  greatly,  exceiJt  in  carcinoma  of  the  antrum,  that  one  cannot  allow 
this  to  have  much  influence  in  the  diagnosis. 

The  length  of  life  of  the  tumoi-s  belonging  to  this  group  has  been  found  to 
varv  from  one  to  twenty-nine  vears.     W\'  have  evidence,  therefore,  that  this 
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Fig.   5SS.— Surg.  No,  36,  Johns  Hopkins  Hospital.  Halstcd's  Clinic.      Central,  Solid  Adamantine  Epitli( 
lioma  of  Both  Halves  of  the  Upper  Jaw.     Colored  female,  aged  fifty-two  years ;  tumor  ten  years. 


Fig.  580,— Pathol.  No.  2977,  .lolins  Hopkins  Hospital.  Cushing's  Case.  .Solid  Adamantine  Epi- 
thelioma of  the  Lower  Jaw.  (Photograph  of  alcohol  specimen.)  Colored  male,  aged  twenty  years; 
tumor  over  five  years  in  the  body  of  the  lower  jaw,  on  the  left  side.  Resection;  patient  has  remained 
cured  for  nine  years.      T,  Tumor;    B,  bone  capsule. 
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tumor  may  be  present  for  twenty-nine  ycai-«  and  not  produee  nK'tu.sta.si.s.  Al- 
though there  have  been  some  recurrences  in  the  group  of  cases  which  I  have  seen. 
there  has  not  been  a  single  death  from  metastasis. 

Adamantine  Epithelioma  of  the  Alveolar  Border. ~\Yjout  one-third  oi  tlie 
cases  of  adamantine  epithelioma  arc  cases  in  which  the  tumor  occupies  the  alve- 
olar border.  The  age  of  onset,  as  stated  before,  has  usually  been  over  fifty, 
but  the  case  illustrated  in  Fig.  oS?  was  that  of  a  colored  girl  aged  seventeen. 


.")9(X — Pathol.    No.    2977,    John.s   Hopkins    Hospital.      Pliotomierograpli   (by  VVriglit)  of  tlic 
Ailaniantiiie   Kpitliclioma  Sliown  in  Fig.  589. 


The  appearance  of  the  tumor  is  such  that  it  has  been  mistaken  in  some  cases 
for  a  malignant  cancer,  in  othere  for  a  simple  epulis.  For  example,  it  has  Ix'en 
frcciuently  mistaken  for  the  very  malignant  carcinoma  spinocellulare  (stjua- 
mous-cell  malignant  epithelioma),  and,  as  a  result,  very  extensive  operations, 
with  resection  of  the  jaw  and  (extirpation  of  the  lymph  nodes  of  the  neck,  have 
been  performed.  Then,  again,  it  is  often  looked  upon  as  an  einilis  of  the  fibrom- 
atous  tyiK".  and,  as  a  result  of  this  mistaken  diagnosis,  it  has  been  incomjiletely 
removed.  The  latter  mistake  is  of  course  not  very  serious,  but  the  unneces.^^ary 
mutilation  of  the  patient  is  certainly  a  matter  of  importance.  In  the  recurrent 
cases  a  cure  has  often  been  elTected  by  a  s(>condary  operation. 
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Fig.  ")S7  illu.xt rates  the  gross  surface  appearance  of  an  adamantine  epithelioma 
situated  on  the  alveolar  border.  It  was  an  encapsulated  tumor  covered  with 
normal  mucous  membrane.  From  the  white  dots  and  lines,  which  mav  be 
clearly  seen  in  the  illustration,  the  tumor  can  be  differentiated  from  the  ordinary 
epulis,  and  from  a  mere  inspection  of  this  specimen  the  diagnosis  of  adamantine 
epithelioma  was  made.  Later,  this  diagnosis  was  confirmed  by  the  examination 
of  s(>ctinns  under  the  microscope. 

In  the  older  patients  the  tunmr  may  ulcerate,  and  thrn,  unless  the  condi- 
tions be  carefully  studied,  it  may  be  mistaken  for  the  very  malignant  carcinoma 
spinocellulare.     I  will  discuss  the  differential  diagnosis  later,  when  I  come  to 

desci'ibc  the  primary  carcinoma  of 
the  gum.  One  can  easily  be  con- 
vinced, from  this  statement  of  the 
facts,  that  this  differential  diagnosis 
is  one  iif  gi'eat  iiiipurlance. 

D.  Solid  Adamantine  Epithe- 
lioma of  the  Jaw.— The  solid  tu- 
niois  are  much  less  frequent  than 
the  cystic.  Fig.  588  illustrates  the 
huge  size  that  one  of  these  tumors 
of  the  upper  jaw  may  reach.  The 
length  of  life  of  this  tumor — ten 
years — would  exclude  a  carcinoma 
or  a  sarcoma,  and  the  diagnosis 
would  simply  rest  between  a  benign 
dentigerous  cyst  and  the  adaman- 
tine ei)ithelioma.  Fig.  oSf)  jiic- 
tures  tlie  appearance  of  the  solid 
tumor.  It  differs  from  the  other 
form  only  in  the  absence  of  minute 
or  larger  cysts.  In  the  gross  one 
can  see  a  fibrous  stroma  in  tiie 
meshes  of  which  there  is  a  coarsely 
granular,  whitish,  somewhat  frial)le 
tissue.  Under  the  microscope  it  is  seen  that  this  tumor,  which  appears 
to  be  solid,  possesses  in  reality  a  tendency  to  the  formation  of  minute  cysts. 
(Fig.  r^'M).) 

E.  Cystic  Adamantine  Epithelioma  of  the  Jaw. — This  tumor  is  more  frequent 
than  the  dentigerous  cyst  and  the  most  common  form  of  adamantine  epitheli- 
oma. With  few  exceptions  it  involves  the  lower  jaw.  It  ajjpears  as  a  tmnor 
with  a  distinct  bone  capsule  which  gives  parchment-like  crepitation.  Its  length 
of  life  may  be  considerable — twenty  years — anil  it  may  reach  great  size.  The 
tumor  shown  in  Fig.  591,  although  quite  large,  is  by  no  means  the  largest  I  have 
seen.  The  patient  in  this  case  was  first  given  a  hopeless  prognosis  in  the  belief 
that  the  tumor  was  an  inoperable  sarcoma.     The  long  period  during  which  it 


Fig.  .591.  I'athnl.  .So.  2i),s4,  .lnhiis  Hopkins  ilo.s- 
pital,  Halsted's  Clinic.  Central  Cystic  Adamantine 
Epithelioma  of  the  Lower  Jaw.  White  female,  aged 
thirty-seven  years;  tumor  twenty  years;  resection. 
Well  ten  years  after  operation.     (See  Fig.  592.) 
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had  existed— twenty  years— should  have  excluded  a  sarcoma  or  a  carcinoma. 
The  excellent  result  obtained  in  this  case  by  a  complete  excision  emphasizes 
the  relative  benifjnity  of 
tiiis  epithelial  tumor,  —  a 
fact  which  has  not  always 
been  recofinized  heretofore 
in  ciuTi'nt  literature.  ( Fi^^ 
5'.  12.) 

Under  simple  iiis]iectioii 
the  bony  capsule  appears 
to  vary  appreciably  in 
thickness.  (Fig.  593.)  In 
certain  places  it  seems  tn 
have  disappeared  entirely 
and  to  have  been  replaced 
by  a  fibrous  cai^sule.  The 
tumor  itself  is  compo.sed  ol 
smooth  cysts  of  various 
sizes  which  contain  either 
a  serous  or  a  clotidy  fluid 
or  a  fluid  mingled  with 
white  granular  material. 
The  difference  in  the  char- 
acter of  this  fluid  depends 
ui)on  the  lining  of  the  cyst.        r^^.  592.~Patiioi.  x...  2(i84,,Jui,i.s  n„pkii,.s  ii„>|.itai.  iiai- 

"When    the    fluid     is     clear    it      ^ted's  Clinic.     Central  Cystic  .\aamantine  F.pitl.diom,.  .,fl.,,w,r 

Jaw.      VV  lute  femali",  apt'd  tliirty-scvcn  years.       I  iiinor  twi-nty 

will   Ik*    found    that    the  epi-      years.   Resection.    rhot..tir;ipl.  of  n-sult  tm  y.-ar^  aftiTo[MTation. 


>^Jgm^      <          ■             ^     ^^^^^ 

Fig.  593.— Pathol.  No.  .5099,  .T.ilms  Hopkins  Hospital.  llalM.-.l's  Cliiiio.  (PholoKrai.ii  l>.v  .S-lm- 
piro.)  Central  Cystic  .\damantinc  Epithelioma  of  Lower  .law.  Colored  male.  aRi'd  twenty-4'iKlit 
years;  tumor  ten  years.  Resection:  [laticnt  has  remaineil  cured  five  years.  C  C.  Cysts;  B,  H,  Ixine 
capsule;    T,   epitlielial  tumor  formation. 
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thclial  lining  has  entirely  disappeared,  while  in  the  other  conditions  the  lining 
will  be  found  to  be  present.  Besides  these  cysts  there  are  areas  of  tumor  sub- 
stance which  are  separated,  one  from  another,  by  fibrous  tissue,  and  which  re- 
semble in  character  the  tissue  described  under  Fig.  589.  These  areas  may  be 
solid  or  they  may  contain  minute  cysts,  which  latter  condition  lends  to  the 
structure  as  a  whole  a  spongy  appearance.  By  good  fortune  all  of  these 
different  appearances  are  present  in  Fig.  592.  This  one  illustration,  therefore, 
jiractically  covers  all  the  possible  variations  of  this  remarkable  neoplasm. 

Lita-ature. —Fincus,  in  Archiv  f.  klin.  Chir.,  1904,  vol.  Ixxii.,  p.  995;  Mat- 
suoka,  in  Deutsche  Zeitschr.  f.  Chir.,  1904,  vol.  Ixxiv.,  p.  594;  Bloodgood,  in 
Jour.  Amcr.  Med.  Assoc,  October  15th,  1904;  and  Steenslaml,  in  Jour,  of  Ex- 
perimental Med.,  1905,  vol.  vi.,  p.  377. 


l\.  Primary    Carcinom.'^  of  the  Mucous  Membrane   of    the  Mouth   axd 
Gum,  with  Secondary  Involvement  of  the  Jaws. 

Primary  epithelial  tumors  of  the  epidermis  of  the  gum  surrounding  tlic  teeth, 
or  covering  the  alveolar  border  of  the  upper  and  lower  jaws,  are  much  less  fre- 
quent than  similar  tumors  arising  from  the  lower  lip  or  tongue,  but  they  are 
equally  as  freciuent  as  primary  tumors  of  the  cheek.  So  far  as  my  observation 
goes,  practically  all  the  epithelial  tumors  which  spring  from  mucous  mem- 
brane, may  arise  from  the  gum.  In 
the  majority  of  cases  the  tumor, 
whether  benign  or  malignant,  origi- 
nates from  the  socket  from  which  a 
tooth  has  been  extracted.  Primary 
epithelial  tumors  of  the  gum  are  rarely 
observed  in  persons  whose  teeth  are 
perfectly  normal. 

When  there  have  been  repeated 
slight  traumatisms  from  the  wearing 
of  a  plate  or  from  the  presence  of  a 
band  about  the  teeth,  there  may 
develop  a  benign  hypertrophy  of  the 
epidermis,  resembling  an  ordinary 
corn.  This  should  not  be  mistaken 
neither  ulceration  nor  induration.  Under  the 
of  the  epidermis.     The    relation   of 


Fig.  594.— Pathol.  No.  6327,  Author's  Case. 
Carcinomatous  Vlcer  of  Gum  of  Upper  Jaw,  with 
Meta.stasis  to  Lymph  Nodes  of  Neck.  White 
male,  aged  sixty  years;  ulcer  six  months.  Pig- 
ment due  to  use  of  silver  nitrate. 


for  a  malignant  tumor.     There  i, 

microscope  one  finds  simple  thickenin 

the  basal  cells  of  the  epidermis  to  the  connective  tissue  is  preserved. 

The  Papilloma. — The  papilloma  of  the  gum  may  be  benign  or  malignant. 
Ulceration,  to  a  slight  extent,  is  not  a  positive  sign  of  malignancy.  As  a  rule, 
these  papillomatous  growths  involve  considerable  surface  areas.  (Plate  XXXIX, 
Fig.  3.) 

Unless  the  papilloma  has  the  distinct  appearance  of  a  malignant  tumor,  it 
will  be  found  wise,  before  one  operates,  to  remove  a  piece  of  the  growth  for 
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oxaniination,  because  the  malignant  papilloma  should  be  subjected  to  a  much 
more  extensive  local  removal  than  the  benign,  and,  in  addition,  the  related 
lymph  nodes  should  be  excised. 

The  Baml-Cell  Epithelioma. — The  basal-ccll  epithelioma,  which  may  appear 
as  an  ulcer  (rodent  ulcer)  or  as  a  fungus,  is  a  very  rare  tumor  of  the  mucous 
nienil)rane  anywhere,  and  especially  of  the  mucous  membrane  of  the  gum. 
As  these  tumors  are  relatively  benign  and  easily  curai)le  by  local  excision, 
one  should  bear  this  fact  in  mind.  If  the  diagnosis  camiot  be  made  from  the 
appearance  of  the  ulcer  or  the  fungus,  a  piece  should  be  excised  for  micro.scopic 
study. 

The  malignanl  spinous-cell  epithelioma  of  the  gums  {epithelioma  spino- 
cellulare malujnum)  is  not  mor(>  frequent  than  the    benign  or  less  malignant 
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Fig.  .so.'}. — Pathol.  NO.  2773.  .-Vuflior's  Case.  Photomicrograph  of  Carcinoma  Spinorollularc. 
Fungous  tumor  of  gum  of  lower  jaw  at  symphysis,  cxteniling  to  floor  of  mouth  toward  tongue.  \\  liite 
male,  aged  sixty-one  years;  tumor  seven  months;  patient  remained  cured  seven  years  after  com- 
plete operation. 

tumors  just  deserilied.  I  emphasizi'  lliis  becau.-^e  for  the  more  malignant  tumor 
such  a  radical  operation  is  demanded  that  in  every  case,  if  tlie  lesion  on  the  gum 
does  not  distinctly  appear  to  be  malignant,  a  piece  should  l)e  excised  for  iliag- 
nosis  l)efore  the  extensive  o])eration  is  performed. 

Similar  to  malignant  epith(>lial  tumors  of  the  mucous  membrane  elsewhere 
the  spinous-cell  tumor  appears  as  an  ulcer  or  as  a  fungus.  The  ulcer  is  the  more 
common  lesion.  In  both  forms  the  disease  is  characterized  by  a  marked  indura- 
tion lieyond  the  ulcer  or  the  fungus,— a  condition  which  is  not  pre.-<ent  in  the 
basal-cell  tumor  nor  in  the  jiapilloma.  In  my  experience  this  tumor  is  not 
difficult  to  diagnose.  Fig.  094  shows  well  the  picture  of  the  cancerous  ulcers 
of  the   gum;  Fig.  596,  the   tissue  removeti;   and    Fig.  597.  the  irsult.    The 
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slifjht  olevation  of   mucous  incniljram'  at  tlu-  (hIj^c  of  the  uIcht  is  (juitc  cliar- 
acteristic.     In  tliis  cast'  tlic  iiuluration  alioiit  tlic  ulcer  was  sufficient  evidence 


Fig.  596. — Pathol.   Xo.   9457,   Author's  Case.      Photograph   (by  Schapiru)  of  Alcohol  Specimen 
Showing  Tissues  Removed  in  a  Carcinoma  of  the  Gum  of  the  Upper  Jaw.     (See  Fig.  597.) 


Fig.  597. — Pathol.  No.  9457,  Author's  Case.     Photograph  (by  Sohapiro)  of  Patient  Three  Weeks 
after  Operation,  at  which  specimen  shown  in  Fig.  596  was  removed.    A',  Position  of  tumor  on  gum. 
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upon  which  to  base  the  diagnosis.  The  wound  loft  in  thin  instance  after  the 
extraction  of  a  tooth  had  never  entirely  healed;  a  small  sinus  persisted.  The 
development  of  a  malignant  epithelial  tumor  in  a  sinus  tract  ha.s  been  ol)ser\-ed 
so  freciucntly  that  there  seems  no  doubt  as  to  the  po.ssii)ility  of  its  Iwing  the 

ctiniogicai  factor. 


Fig.  .598.— Pathol.  .No.  .3210,  .loluis  Hopkins  Hosj.it.it  Carcinoma  of  Floor  of  Mouth  l>etwecn 
Tongue  and  Symphysis  of  the  Jaw.  Resection  of  lower  jaw  en  bloc  as  far  a.s  the  second  molar;  resection 
of  the  lymph  nodes  of  the  neck  on  both  sides,  also  en  bine. 

Fig.  59.5  is  a  photomicrograph  of  a  carcinoma  spinocellulare.  In  this  instance 
the  symphysis  of  the  lower  jaw,  the  tumor,  the  floor  of  the  mouth,  and  the 
affected  h-mph  nodes  of  the  neck  were  removed  in  one  mass.  Fig.  598  gives 
a  fair  idea  of  the  general  appearance  of  this  mass.  Farther  on,  when  I  come  to 
discuss  the  operative  techni(juc,  1  will  describe  the  methods  of  procedure. 


y.     C.VRCIX().M.\.   OF    SOME   OTHEK    MlCOCS    MeMBH.\.\'E    TH.\N"    TH.\T   OF  THE   GlM, 
WITH  SeCOXD.VRY    IxV()LViaH:XT  OF  THE   I'PPEU  01{  THE   LcWEI!  J.VW. 

In  all  forms  of  carcinoma,  primary  or  metastatic,  in  the  region  of  the  upper 
or  the  lower  jaw,  resection  of  the  upijer  or  lower  jaw  may  be  re(|uired.  On 
the  one  hand,  this  operation  is  necessary,  not  because  the  bont"  is  involveil. 
but  t^iecausc  its  removal  allows  the  surgeon  to  give  the  primary  or  the  metastatic 
fiiowtli  a  wider  berth.  This  resection  may  be  temporary  or  permanent.  On 
the  other  hand,  the  operation  may  be  necessary  because  the  bone  is  actually 
involved  ill  the  growth,  .\mong  110  primary  epitheliomas  of  the  lip  exeision 
of  the  lower  jaw  was  indicated  in  9  cases — about  eight  per  cent.  It  is  very  in- 
teresting to  note  that  in  7  of  these  cases  the  tumor  wa.s  a  definite  recurrence 
after  an  incomiilete  primary  operation.  .Vmong  these  0  cases  their  was 
only  one  instance  of  a  well-establL-ihed  curt",  and  in  studying  the  facts  of  this 
case  I  became  convinced  that  the  tumor  must  have  been  an  ailamantine  ejiithe- 
lioma,  arising  rather  in  the  mucous  membrane  between  the  lip  and  the  gum 
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tlmn  in  tlic  lip  itsrlf.  'I'iicsc  figures  show  that,  in  cases  of  cpithi'lioina  of  the; 
lower  hp,  with  iiivolveineiit  of  the  lione,  it  has  not  been  permissible,  up  to  the 
Ijresent  time,  to  give  anything  l)ut  a  lio()elcssly  unfavorable  prognosis. 

In  carcinoma  of  the  cheek,  in  which  the  tumor  has  arisen  in  the  epidermis,  the 
adjacf^nt  jaw  has  lieen  involved  in  twenty-five  per  cent  of  the  eases  (10  eases 
out  of  ['.',).  The  l)one  is.  therefore,  more  frecjuently  invol\-ed  in  cancer  of 
the  cheek  than  in  cancer  of  the  lower  lip.  The  upper  jaw  is  the  part  usually 
affected,  and  in  seventy-five  per  cent  of  the  cases  a  cure  has  been  obtained. 
This  favorable  result,  however,  is  due  to  the  fact  that  the  majority  of  malignant 
epitheliomas  arising  in  the  skin  of  the  face  belong  to  the  less  malignant  basid- 
cell  variety.  Up  to  the  present  time  I  do  not  know  of  a  single  cure  in  which  the 
tumor  was  a  carcinoma  spinocellulare.  The  decision  when  to  remo\e  a  piece 
of  llie  upper  or  the  lower  jaw  in  a  carcinoma  of  the  face  depends  upon  the  local 
growth  of  the  tumor.  If  there  is  loose  areolar  tissue  between  the  lunior  ami 
the  periosteum,  and  if  the  lattei'  may  be  sli'ipped  off  as  from  normal  bone,  the 
|)eriosteum  alone  should  be  I'emoNcd;  but  when  the  tumor  inKltrates  the  pei-i- 
osteum,  remove  the  bone,  witliout  regard  to  its  condition. 

Primary  carcinoma  of  the  skin  of  the  chin  is  relatively  a  rare  lesion.  .\11 
the  cases  which  I  have  observed  have  been  basal-cell  tumors,  and  in  nut  a  single 
instance  did  the  related  lymph  nodes  become  involved;  but  in  three  out  of  the 
four  cases,  it  was  found  necessary,  on  account  of  the  infiltration  of  the  rodent 
ulcer,  to  excise  bone  at  the  symphysis.  In  the  only  one  of  this  group  of  cases 
in  which  an  attempt  was  made  to  learn  the  subseciuent  history,  it  was  fovmd  that 
the  patient  had  remained  well  since  the  operation. 

The  results  which  follow  when  a  carcinoma  of  the  lower  lip  in\'ol\-es  the 
adjacent  bone  and  those  which  follow  when  a  carcinoma  of  the  skin  of  the  face 
and  chin  involve  the  bone,  show  rather  plainly  that,  in  respect  of  malignancy, 
there  is  a  great  difference  between  Krompecher's  basal-cell  epithelioma  (formerly 
called  rodent  ulcer)  and  carcinoma  s])inocelhdare,  better  known  as  squamous- 
cell  epithelioma. 

The  relation  of  primary  carcinoma  of  the  eyelids  and  orbit,  antl  also  of  th(! 
nose,  to  involvement  of  the  upper  jaw  will  be  con.sidered  under  Orbital  Tumors. 

The  prognosis  of  primary  carcinoma  spinocellulare  of  the  mucous  membrane 
of  the  cheek,  with  secondary  involvement  of  the  upper  or  the  lower  jaw,  is  very 
bad, — in  my  experience,  hopeless. 

Primary  carcinoma  of  the  tonsil,  as  well  as  of  the  hard  and  the  soft  palates, 
will  be  considered  in  the  sections  devoted  to  naso-pharyngeal  tumors  and  to 
tumors  of  the  hard  and  the  soft  palates. 

VI.  Orbit.xl  Tumors. 

According  to  my  own  experience  and  also  according  to  the  statements 
made  by  Koehl*  orbital  or  retrobulbar  tumors  are  uncommon.  The  earliest 
symptom  is  usually  unilateral  exophthalmos.     In  the  presence  of  this  symptom 

*Beitraege  zur  klin.  Chir.,  1906,  vol.  xlix.,  p.  90. 
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one  must  hvnv  in  iniud  the  possibility  of  an  arterio-vcnous  ancurj-sni  which 
I)rodiices  a  i)ulsating  exophthalmos,  of  Graves'  disease  in  which  unilateral 
exophthalmos  is  very  rare  and  which  is  always  associated  with  some  other  of 
the  characteristic  eye  symptoms,  as  well  as  with  such  other  thyreotoxic  symjj- 
toms  as  tachycardia,  etc.  When  the  exophthalmos  does  not  pulsate,  and  when 
the  imtient  has  no  other  .signs  of  hyperthyroidism,  look  foraretroinilbar  tumor. 
In  the  majority  of  ca.ses  this  tumor  is  palijable. 

In  the  orbital  region  I  have  ob.served  two  ca.ses  of  cysts  of  the  ethmoid,  one 
gunnna,  three  sarcomas,  and  three  carcinomas. 

Cysts  of  the  Etiunoid  Sinuses. — The  two  ca.ses  which  came  under  my  obser\-a- 
tion  have  remained  well  since  I  curetted  the  cyst.  In  one  patient,  aged  thirty- 
six,  the  first  symptoms  obsei-ved  were: 
d()ul)i('  vision,  which  continued  for  five 
months;  unilateral  exophthalmos;  and 
a  swelling  in  the  angle  between  the  nose 
and  the  e}'ebrow.  At  this  spot  one 
could  palpate  the  shell  of  bone  which 
gave  parchment  crepitation.  When  the 
exploratory  incision  was  made  there  \\cre 
found,  first,  a  well-defined  shell  of 
bone,  tlien  a  connective-tissue  lining, 
and  last  of  all,  the  contents  of  the  cyst, 
consisting  of  a  viscid  yellow  material. 
The  exploration  of  the  deeper  portions  of 
the  cj'st  showed  that  it  was  composed 
of  many  cavities.  Upon  the  completion 
of  the  curetting  it  was  found  necessary 
to  pack  the  wound.  The  sinus  did  not 
heal  for  six  weeks.  Since  the  operation, 
which  was  j^erformed  six  years  ago,  the 
patient  has  had  no  recurrence  of  the 
trouble.  My  colleague,  Gushing,  oper- 
ated upon  a  similar  case  in  which  the 
symjitoms  (tumor,  exophthalmos)  had  l)een  present  for  three  yeaiv.  It  is  in- 
teresting to  note  that  in  this  case  the  cyst  of  the  ethmoid  sinuses  apparently 
followed  the  removal  of  the  polypus  from  the  right  naris. 

Glinically,  it  might  be  difficult  to  differentiate  such  a  tumor  from  one  of  a 
malignant  nature,  but  at  the  exploratory  incision  the  innocent  character  of  the 
cyst  is  at  once  apparent. 

Richard  H.  Johnston*  reports  a  case  of  exophthalmos  which  was  associated 
with  disease  of  the  ethmoidal  and  frontal  sinuses,  and  in  which  recovery  fol- 
lowed drainage.  In  this  in.-^tance  the  exophthalmos  was  of  rapid  formation  and 
was  a.ssociated  with  choked  disk,  but  there  was  no  (vdenia  of  the  eyeliil  or  ey(^ 
ball,  nor  any  signs  of  an  inflammatory  process.  Yet,  when  the  nan's  wen' 
♦Ophthalmic  Record,  June,  1905. 


Fig.  .599.  — Pathol.  .\i).  4li92,  .Xullmr's  Ca.ic. 
Mixed  .Myxosarcoma  of  Orbit ;  coiitaineJ  spin- 
dle, round,  and  giant  cell.s.  White  boy,  aged 
thirteen  years;  e.xophthalmos  two  months. 
Well,  six  years  after  operation.      (See  Kig.  601.) 
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examined,  ])us  escaped  fnnii  Ixitli  the   frontal  and  the  ethmoidal  sinuses,  with 
the  rapid  disappearance  of  the  ocular  symptoms. 

Arnold  Kiiajip  (Archives:  of  Ophthalmoloyij,  190o,  \o\.  XXXII.,  Xo.  3)  reports 
a  similar  case  in  which  the  symptoms  were  of  longer  duration.  This  patient 
tlied  with  menin-iilis  after  (h'ainage  of  the  ethmoidal  sinu.ses  through  an  external 
incision. 

Orbital  Abscess. — This  is  a  rare  complication.  Clinically,  it  is  not  difficult 
to  recognize  on  account  of  the  definite  inflammatory  symptoms  present  on  the 

eyelids  and  eyeball.  Orbital 
abscess  may  be  secondary 
to  infections  of  the  ethmoi- 
dal or  frontal  sinuses,  as  in 
tlie  ca.se  of  Oliver  and  AVootl 
\  American  Jour,  of  Med. 
Sciences.  July,  1902,  A'ol. 
CXXIV.,  p.  92).  The  proba- 
bilities are  that  in  Johnston's 
and  Knapp's  cases  just  men- 
tioned an  orbital  abscess 
would  have  developed  later. 
Orbital  abscess  secondary'  to 
antrum  infection  is  very  rare. 
General  Remarks  with  Re- 
gard to  Orbital  Tumors. — 
There  is  one  point  which  I 
wish  to  emphasize,  viz.,  that 
the  benign  and  less  malignant 
tumors  of  the  orbit  can  fre- 
([uently  be  removed  without 
injury  to  the  eye  and  without 
great  mutilation.  On  the 
other  hand,  the  tumors  which 
recjuire  a  more  radical  excision 
are  rarely  permanently  cured.  If  the  surgeon  is  in  doubt  in  regard  to  the 
pathology  of  the  tumor,  he  should  act  conservatively. 

Fig.  .599  shows  the  unilateral  exophthalmos  and  i)rojecting  tumor  in  the 
lower  and  outer  quadrant  of  the  orbit.  The  patient  was  a  male,  aged  thirteen, 
and  the  exophthalmos  and  the  tumor  had  been  observed  for  only  about  two 
months.  An  exploratory  incision  had  been  made  Ix-fore  I  .saw  the  patient. 
At  the  operation,  in  Marcli,  ]9()3,  I  fountl  that  the  tumor  was  somewhat  en- 
capsulated and  could  be  dissected  without  injury  to  the  eye,  but  it  w^as  curetted 
from  the  side  of  the  antrum  cavity,  into  which  it  had  grown  after  destroying  the 
bony  floor  of  the  orbit.  The  removal  was  accomplished  without  mutilation, 
as  .show-n  in  Fig.  600.  Six  years  have  elapsed  since  the  operation,  and  up  to  the 
present  time  there  has  been  no  recurrence. 


Fig.  eOO.— Pathol.  Xo.  4692.  Author's  Case.  Sarcoma 
of  Orbit.  Pliotograpli  ten  clays  after  operation.  Fig.  599 
shows  patient  before  operation,  and  Fig.  601  the  late  result. 
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In  a  second  ease  (Fig.  602)  which  I  saw  at  aliout  the  same  time,  the  path- 
()h<is,y  <if  the  removed  tumor  was  that  of  a  most  maUgnant  round-cell  .<areoma 
of  the  lymi)hoid  type.  Death  took  place  from  metasta.sis.  It  is  interesting 
to  note  that  in  this  case  exojjhthalmos  was  present  for  several  weeks  before  the 
tumor  in  the  upper  and  inner  quadrant  of  the  orbit  was  observed. 

Schuehardt  *  reports  an  osteoma  of  the  upper  orbital  wall  which  he  succe.s.s- 
fully  removed  by  Kroenlein's  osteojjlastic  meth(xl,  without  injury  to  the  eye 
and  without  mutilation.  The  synijjtoms  were  characteristic  of  a  retrobulbar 
tuinor,  and.  altliough  tlie  growth  was  of  a  .strictly  benign  character,  these  .xymj)- 
touis  did  not  difl'er  from  thiM" 
of  a  malignant  tumor.  There 
were,  first,  di])lopia,  then  mii- 
iatri-al  cxophtliahniis.aiid  final!\' 
tumor. 

Koclil's  experience  t  gives  us 
furtlicr  evidence  of  the  im])ort- 
ancc,  in  maxillary  and  orbital 
tumors,  of  making  a  diagnosis 
liefore  resorting  to  a  mutilating 
operation,  and,  if  there  be  any 
douiit,  of  erring  on  the  con.ser- 
vative  sidi'.  In  his  second  case, 
that  of  a  woman  of  sixty-five, 
there  were  exoijhthalmos  anil  a 
])alpal)le  tumor  which  had  ex- 
isted for  two  years,  and,  as 
there  wei'c  congenital  pigmented 
moles  on  the  cheek,  a  diagnosis 
of  melanotic  sarcoma  was 
made.  On  the  strength  of 
this  diagnosis  a  more  exten- 
sive operation  was  performed. 
Thr  tumor  i)roved  to  be  a  benign  fibro-angioma.  In  Koehl's  first  ca.se  the 
relatively  benign  fibrosarcoma  of  six  years'  duration  was  removed  (as  is  usually 
d(mc  in  all  such  cases)  by  Kroenlein's  osteojilastic  method,  with  relief  of  the 
exophthalmos  and  restoration  of  vision. 

Tlie  melanotic  variety  of  sarcoma  occurs  not  infre(iuently  as  an  orbital 
tumor.  The  prognosis  is  hopelessly  Itad,  In  a  case  of  which  I  havi'  notes 
exophthalmos,  hemorrhagic  retinitis,  and  choked  disk  were  the  only  symptoms 
which  were  ob.served  during  a  i)eriod  of  about  t'ight  months.  \Mien  the  eyeball 
was  removed  the  retrobidbar  pigmented  tumor  was  exposed.  It  is  a  ([uestion 
whether  it  is  worth  while  to  suljject  such  patients  to  a  mutilating  ojieration. 

The  psammoma,  already  mentioned  as  a  possible  antrum  tumor,  is  a  not 

*Deuts?he  Zeitschr.  f.  Chir.,  1900,  vol.  liv,,  p.  371. 
tBeitraege  z.  klin.  Chir.,  1936,  vol.  .xlix.,  p.  00. 
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uncommon  orbital  tumor.     Fig.  603  is  a  photomicrograph  of  this  interesting 

sarcoma,  which  is  relatively  benign. 

Carcinoma  of  the  Orbit. — Carcinoma  of  the  eyelids  may  secondarily  involve 

the  orbit,  l)ut  malignant  epithelial  tumors  of  the  lachrymal  gland  begin  as  pri- 
mary orl)ital  growths.  Among  thirty- 
one  ])rimary  tumors  of  the  eyelid  all 
I  )ut  three  wei'c  f)f  the  basal-cell  variety 
and  might  r(>adily  have  been  cured  by 
a  local  excision  if  the  ojx'ration  had 
been  instituted  early  in  the  disease. 
Left  alone,  the  basal-cell  epithelioma 
becomes  a  rodent  ulcer  and  slowly 
involves  the  conjunctiva  and  eyeball. 
When  this  has  taken  place  enuclea- 
tion of  the  eye  is  indicated,  and 
cures  have  been  accomplished  at 
this  stage.  \Mien  the  deeper  retro- 
bulbar tissue  is  involved  the  prognosis 
is  unconditionally  bad. 

Fig.  604  illustrates  the  clinical 
appearance  of  a  very  extensive  car- 
cinoma, probably  primary  in  the 
lachrymal  gland.  There  were:  uni- 
lateral exophthalmos,  loss  of  sight, 
great  cedema  of  the  eyelid  and  eye- 
ball, no  dilatation  of  the  veins,  no 
pulsation,  anfl  no  Ijruit.  On  palpa- 
!  the  orbit.      An  attempt  at  operation 


Fig.  602. — Patliol.  No.  4488.  Author's  Case. 
Small  Round-eell  Sarcoma  of  Orbit,  with  Exopli- 
thalmos.  Boy  aged  five  years;  symptoms  six 
weeks.  Death  six  weeks  after  operation,  from 
general  metastasis. 


tion  a  tense  tuiunr  could  be  felt   behind  the 
demonstrated  that  the  lesion  was  inoperal)le. 

On  Plate  XXXVUI,  Fig.  3,  a  and  h,  there  are  shown  tlie  capsule  ami  a 
section  of  a  primary  adenocarcinoma  of  the  lachrymal  gland.  This  case  is  of 
greater  interest,  because  the  tumor  was  originally  benign  and  for  twelve  years 
gave  no  symptoms.  During  this  period  it  should  have  been  removed,  because 
it  could  then  be  seen  and  felt  in  the  upper  and  outer  margin  of  the  orbit.  As 
the  tumor  grew,  there  develojaed,  about  two  and  a  half  years  before  the  operation, 
double  vision  and  exophthalmos.  Recently  {i.e.,  within  the  past  month)  acute 
inflammatory  symptoms  manifested  themselves  ami  an  abscess  formed.  This 
w^as  first  drained,  and  then  the  tumor  was  remo\-ed,  but  the  infiltration  of  the 
orbital  tissue  was  too  extensive  to  give  any  hope  of  a  radical  excision. 

Fig.  605  is  a  photograph  taken,  after  the  operation,  to  illustrate  an  attemjit 
at  complete  eradication  of  all  the  tissues  within  the  orbital  cavity,  in  a  case  of 
carcinoma  arising  in  the  lachrymal  gland.  This  experience  and  that  of  many 
others  whose  published  cases  may  be  found  in  the  literature  of  the  subject 
furnish  ample  evidence  that  the  carcinomata  and  the  more  malignant  sarcomas 
may  not  be  cured  even  by  the  most  extensive  and  nnitilating  operation.     On 
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the  other  hand,  it  is  an  ostablishod  fact  that  the  Ijcnign  and  loss  malif^narit 
fdiins  of  sarcoma  have  remained  free  from  recurrence  even  after  a  conservative 
operation,  one  in  which  the  eyeljall  is  preserved.  These  facts  .should  Ix-  lM)nie 
ill  mind  by  every  surgeon  in  attaclcing  orbital  tumors.  The  retrobulbar  tumors 
can  tx'  ex|:)Osed  by  Kroenlein's  osteoplastic  method  without  injury  to  the  eyeball. 


\ll.    IXTKANASAL    TlMOHS. 

My  experience  has  been  mainly  with  cases  of  carcinoma  of  the  uppei-  jaw, 
;ip])arently  arising  in  a  nasal  polyjjus  of  the  adenomatous  type.  In  this  group 
of  cases  not  a  single  cure  has  resulted  from  the  most  extensive  operations,  nor 
have  I  been  able  to  ascertain  any  favoraljle  results  in  the  literature.  The  same 
has  been  true  of  the  malignant  ejiithelial  tumors  arising  from  the  mucous  mem- 
brane of  some  parts  of  the 
nose. 

Through  the  courtesy 
of  Dr.  Rosenheim  I  have 
been  aljle  to  examine  a 
number  of  cases  of  the 
various  types  of  benign 
intranasal  growths.  I  have 
also  enjoyed  the  privilege 
of  consulting  a  mono- 
graph which  was  pul)- 
lisiied  in  19(17  by  Ilarmer 
and  Glas  *  cm  the  malig- 
nant tumoi's  of  the  inner 
nose.  This  monograi)h 
contains  a  resume  of  the 
literature  of  the  subject. 
With  this  evidence  before 
nie  I  feel  justified  in 
repeating  the  statement 
made  in  19()3,t  viz.,  that 
the  cases  of  carcinoma  and 
sarcoma  of  the  nose  which 
up  to  the  present  time  have 
l)een  referred  to  the  gen- 
eral surgeon  for  treatment, 
have  not  been  curi'd.     The 

solution  of  the  problem  tiierefore  rests  in  tlu'  hands  of  the  rhinologist 
should  subject  every  intranasal  gro\rth  to  a  caivful  microscopic  examination. 
It  is  only  in  this  way  that  he  will  learn  to  distinguish  the  malignant  from  tlu 

♦  Deutsche  Zeitschr.  f.  Chir.,  1907,  vol,  Ixxxi.x,  p.  4-»- 
t  Monograph  on  Tumors  of  the  Jaw,  as  yet  unpublished. 
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licnign  tumors  and  that  he  will  Ix'  al)le  to  refer  cases  of  thi'  former  category  to 
the  surgeon  for  operation  at  an  earlier  period  than  has  hitherto  seemed  practica- 
ble. What  the  results  will  be,  it  is  impossible  to  state;  at  least,  they  cannot  be 
worse  than  they  are  now. 

As  a  mattt'r  of  fact,  sarcoma  and  carcinoma  are  relatively  rare  lesions  of 
the  nasal  cavities.     According  to  Kuemmel  ((juoted  by  Harmer  and  Glas)  they 

occur  approximately  in  the 
pi-(i])()i-ti(>n  of  one  malignant 
tumor  to  2;i,UUU  cases  of 
udse  and  throat  disease. 

Relation  of  Malignant  Tu- 
iiiors  to  Nasal  Polypi. — Bill- 
nith  in  18").")  was  of  tlie 
opiniiin  that  there  was  no 
definite  proof  that  benign 
nasal  ])oly])i  imderwent  a 
m  a  1  i  g  n  a  n  t  degeneration. 
Harmer  and  CHas  appar- 
ently agree  with  Billroth, 
but  they  call  attention  to 
the  fre(|iient  coincidence  of 
malignant  tvunors  and  Ije- 
nign  nasal  i)olyi)i.  This  i-e- 
lation  may  be  expressed  in 
four  ways: — 

(1)  The  polypi  may  !»' 
the  i)roduct  of  a  simi)le 
chronic  inflammation,  and 
then  carcinoma  may  develop 
accidentally  at  some  later 
date. 

(2)  The  polypi  may  develop  secondarily,  as  the  result  of  a  chronic  catarrh 
of  the  mucous  membrane  in  the  vicinity  of  the  malignant  tumor. 

(3)  There  may  be  malignant  degeneration  of  a  benign  polypus. 

(4)  The  malignant  tumor  in  its  growth  may  assume  in  places  a  polypoid  form. 
It  is  my  opinion  that  all  of  these  four  conditions  are  possible: — but  the  mere 

academic  discussion  of  the  subject  is  at  this  time  of  no  [practical  value.  It 
seems  wiser,  with  our  present  knowledge,  to  remove  all  intranasal  jrolypoid 
growths  i)roperly,  to  subject  them  to  microscopic  examination,  and  then,  \\hen 
a  malignant  histological  picture  is  found,  to  subject  the  patient  to  a  more 
extensive  surgical  intervention. 

In  the  cases  which  I  have  observed  there  has  been  a  history  of  polypoid 
growths  running  back  over  a  period  of  from  one  to  ten  years.  ;\Iany  of  these 
patients  had  been  subjected  to  repeated  operations,  but  in  only  one  instance 
had  a  microscopic  examination  of  the  tissue  removed  been  made.     In  the  other 


Fig.  004.— Piilliol.  X.,.  (;247.  .I.>1im>  Hopkins  Hospital.  Hal- 
sted's  C'linif.  .Xdi'iiocarcinoma  of  tlie  LacIir\TnaI  Gland,  In- 
operable, White  male,  aged  forty-one  years.  Tumor  one 
vear. 
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casi's  the  patients  hail  been  ivfciTcd  to  a  general  .sui-frcon  only  after  repeated 
reeurrences  of  the  polypoid  growths,  and,  in  some  instances,  only  after  definite 
evidence  of  involvement  of  the  antrum  or  orbital  cavity  had  manifested  itself. 

Bcniij),  \asal  Polypi.—Thcsc  vary  in  size,  position,  and  character,  some 
being  i)e(luuculated  and  others  sessile.  They  all  have  a  covering  of  mucoas 
membrane.  In  the  majoi-it y  of  ea.-^es  the  chief  tissue  of  the  polypoid  growth  is 
my.xomatous.  Frefpiently  the  tissue  is  very  vascular— angiomy.xf.ma.  In 
some  cases  hypertrophied  glands  are  found  throughout  the  tunior— adeno- 
n)yxoma.  Now  and  then,  in  the  smaller  polypoid  growths,  there  mav  be  more 
filH'ous  tissue — fibromyxoma. 

If  the  mucous  membrane  which  covers  the  polypus  receives  an  injuiT. 
the  inflammatory  reaction  excited  by  the  infection  which  entei-s  through  this 
pf)rtal  may  cause  the  growth  of  a 
cellular  granulation  tissue  which  is 
scarcely  distinguishable,  excei)t  by 
an  expert  examiner,  from  sarcoma. 
The  point  which  I  wish  to  emjiha- 
size  is,  that  for  the  proper  appre- 
ciation of  intranasal  gi-n\\ths  the 
rhinologist  should  in  every  instance 
study  the  removed  tissue  micro- 
scopically and  should  keep  track  of 
his  i)atients.  This  is  emphasized  by 
Ro.senheim  *  and  also  by  Packard. f 

From  my  personal  experience 
and  from  a  study  of  the  literature, 
I  feel  convinced  that  the  early  cases 
of  carcinoma  and  sarcoma  can  eas- 
ily l)e  recognized  from  the  micro- 
scopic j)icture.  I  would  em])hati- 
cally  advi.se,  however,  that,  in  all 
cases  of  intranasal  polypi  in  which 
there  is  a  suspicion  of  malignancy, 
the  patient  be  given  the  benefit  of 
the  doubt  and  that  the  disease  be 
treated  as  if  it  were  of  an  innocent  nature.  In  view  of  (he  pi-esent  liopeless 
prognosis  in  cases  of  intranasal  carcinoma  and  sarcoma,  no  patient  should  be 
subjected  to  the  radical  and  mutilating  operation  ordinarily  employed  for  the 
removal  of  a  malignant  litmor  unless  the  diagnosis  is  absolutely  certain. 

Carcinoma. — The  intranasal  carcinomas  which  ilo  not  arise  in.  or  which 
are  not  associated  with,  ])olypoid  growths,  resemble  in  their  gross  and  micro 
scopic  pathology  malignant  epithelial  tumors  of  the  mucous  membrane  in  other 
l)arts  of  the  body.     They  ai^pear,  first,  either  as  small  ulcei-s  or  as  fungi,  and  they 

*  Johns  Hopkins  Hospital  Bulletin.  June,  19J6,  vol.  xvii..  p.  ISl. 
t  American  Journal  of  Medical  .Sciences.  November.  1933. 


Fig,  bu.5. — I'atliol.  Nri.  7740.  .Vmimr's  Case. 
Photograph  of  Patient  after  Operation:  to  illustrate 
an  attempt  at  the  eoniplete  removal  of  all  the  tissues 
within  tlie  orbital  cavil  v  for  eareinoma. 
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give  rise  to  luisal  (liscliargt',  fiXHiuciitly  hemorrhagic.  As  a  rule,  there  is  no 
obstriK'tion  in  the  early  stage  of  the  disease.  With  proper  illumination  the 
educated  eve  should  he  able  to  distinguish  the  carcinomatous  ulcer  from  the 
simple.  In  all  cases  that  are  suspicious  a  piece  of  the  tissue  should  lie  removed 
for  diagnosis. 

The  position  occupied  liy  the  malignant  epithelioma  varies.  It  may  he 
present  on  the  septum  or  on  the  lateral  nasal  wall,  near  the  antrum  opening. 
A  primary  oiigin  in  the  frontal  sinus  is  very  rare.  Moure  classifies  carcinnmata 
as  to  whether  thev  are  ])resent  in  the  lower,  the  metlian,  or  the  upper  portion  of 
the  nasal  cavity. 

I  am  convinced  that  there  is  less  hoi)e,  even  if  the  nature  of  the  tumor  is 
recognized  early,  for  a  primary  carcinoma  of  the  nasal  mucous  membrane  than 
for  one  originating  in  a  nasal  polypus.  The  symptoms  are  often  obscure.  On 
account  of  the  position  of  the  growth  it  is  apt  to  spread  rapidly  to  the  accessory 
sinuses  or  to  the  orbital  cavity.  Infiltration  through  the  hard  and  soft  palates 
into  the  oral  cavity  is  an  uncommon  occurrence  and  is  observed  only  in  the 
later  stages. 

After  a  carcinoma  has  been  present  for  a  short  time  it  is  very  apt  to  be 
complicated  with  a  purulent  infection  of  the  accessory  sinuses,  and  quite  fre- 
rjuently  the  inflammatory  symptoms  may  be  the  first  to  attract  attention; 
they  mask  the  malignant  disease.  For  this  reason,  in  all  cases  in  which  the 
antrum  or  sinuses  are  opened  for  the  relief  of  infection,  a  microscopic  study 
should  be  made  of  the  tissue  removed.  In  about  fifty  per  cent  of  the  cases  of 
primary  intranasal  carcinoma  which  I  have  seen,  the  diagnosis  was  made  in  the 
laboratory,  after  a  microscopic  examination  of  the  tissues  removed  when  the 
abscess  in  the  antrum  was  exposed  for  drainage. 

There  may  be  more  hope  for  malignant  epithelial  tumors  which  are  situated 
in  the  lower  portion  of  the  nose.  They  give  rise  to  earlier  symptoms  and  are 
more  readily  exposed  to  view. 

The  lymph  which  comes  from  the  parts  bordering  upon  the  nasal  cavity  and 
from  the  accessory  sinuses  flows  in  a  backward  direction  and  mingles  with  that 
contained  in  the  subarachnoid  and  subdural  spaces  and  the  retropharyngeal  area 
in  front  of  the  cervical  vertebra'. 

Involvement  of  the  submaxillary  and  submental  lymph  nodes,  in  ]irimary 
intranasal  carcinoma,  is  uncommon,  and  the  establishment  of  such  lym])hatic 
involvement  is  a  contra-indication  to  anything  except  a  palliative  operation. 

In  intranasal  carcinoma  the  only  liope  is  for  early  intervention  before  metas- 
tasis has  taken  place. 

Sarcoma. — In  the  majority  of  cases  the  sarcoma  either  appears  in  the  form 
of  a  simple  nasal  polypoid  growth  or  occurs  as  a  secondary  change  in  a  benign 
myxoma. 

In  other  forms  of  sarcoma  one  must  differentiate  the  disease  from  tuberculosis 
and  from  syphilis.  Tuberculosis  should  be  recognized  from  the  microscopic  a]i- 
pearances.  To  distinguish  between  a  syphilitic  inflammation  and  a  sarcoma  is 
often  difficult.      In  view  of  the  hopeless  prognosis  for  sarcoma,  I  should  reijeat 
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the  advice  ofleied  for  carciiiuma:    If  there  is  any  doubt,  treat  the  jjatient  for  the 
benign  lesion. 

Cysts  of  the  Middle  Turbinated  J5one.— Jonathan  AVright  *  and  Shanibaiifih  t 
liave  described  cysts  of  the  middle  turbinated  body  the  pathology  of  which  is 
similar  to  the  ethmoid  cysts  which  I  have  described.  They  are  benign  lesions 
and  should  be  treated  conservativelv. 


VIII.    NASOPH.\HYX(ii;.\L   Tr.VIORS. 

The  -^anie  ])rol)lems  present  themselves  in  the  nasopharynx  as  in  the  nasal 
cavity  proper.  I  ijelieve  that,  in  cases  of  carcinoma  or  sarcoma  of  the  naso- 
pharynx, of  tile  more  malignant  type,  oijerative  treatment  offei-s  little  hope. 
Hut  there  are,  in  the  nasopharynx  as  in  the  nose,  strictly  i)enign  tumors,  or 
sarcomas  of  a  very  low  grade  of  malig- 
nancy, which  are  curable  after  an  oper- 
ative removal  which  amounts  to  little 
more  than  enucleation. 

My  personal  experience  with  tumoi-s 
of  the  nasopharynx  is  limited.  Fig.  &)?) 
illustrates  a  nasopharyngeal  growtii 
which  has  filled  and  prcjjects  from  tli;' 
left  nasal  [ja.ssage,  has  entered  the  left 
orbit  sufficiently  to  produce  slight  ex- 
ophthalmos, and  has  involved  tiie  ict't 
antrum,  thereby  producing  slight  swell- 
ing of  the  cheek.  There  is,  however, 
no  recognizalile  swelling  in  the  tem- 
poral fossa.  Such  tumors  may  b,' 
strictly  benign  and  operable.  This  case 
unfortunately  proved  to  Ix'  malignant 
(roimd-cell  sarcoma):  it  had  in\'ol\'c(l 
the  base  of  the  skull. 

The  most  recent  and  complete  contri- 
bution on  this  suliject  is  that  iniblished 
by  Pincus.l  from  observations  made 
in  von  Bergmann's  clinic.  This  mono- 
graph is  based  on  eightci'u  cases  and  gives  a  review  of  the  literature.  Custodis  S 
d(>scribcs  the  various  operative  jjrocedures  for  tlu'  cure  of  nasopharyngea' 
tiunors.  while  Hertle  ||  and  Payrf  describe  Kocher's  osteoi)lastic  resection  of 
Ijoth  hahes  of  the  upjjcr  jaw— a  temporary  procedure  carried  out  for  the  purpose 

*.Vmerican  Journal  of  Medical  Sciences.  .May.  1907. 
f.Vnnals  of  SiirRery,  1902.  xx.wi..  p.  109. 
t-Vrchiv  f.  klin.  Chir.,  1907,  vol.  Ixxxii.,  p.  110. 
gBeitraegc  z.  klin.  Chir.,  1905.  vol.  xlvii.,  p.  37. 
"||.\rcliiv  f.  klin.  Thir..  1904.  vol.  Ixxiii..  p.  75. 
<|f  .\rchiv  f.  klin.  Chir.,  1903,  vol.  Ixxii.,  p.  284. 


Fu;.  01)0.  — Piitliol.  X<).  Sl(14.  Author's  Ca.<f. 
PliDtograpli  of  Patii-nt  with  .\a.sopharyiiKcal 
Tumor.  Noto  Irft  pxophtlialmos,  bulciiig  of  Ifft 
narLs  with  protruiliiiR  growth,  niouth-brrathiiiK, 
ami  slight  promiiipncc  t>f  clicpk  anil  tiMii|>oral 
fossa.  The  tumor  provi-il  to  he  an  inoporahli- 
sarcoma. 
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of  exposing  the  nasopharynx.  Habs  *  reiiorts  an  extirpation  of  a  henifiii  naso- 
pharyngeal tumor  successfully  t'ffeeted  liy  tiie  aid  of  a  temporary  resection  of 
the  hard  palate. 

Anatomical  Considerations. — The  i:)harynx  is  a  peculiarly  shapeil  sijaee,  the 
u]ii)er  arch  of  which  is  formed  Ijy  the  base  of  the  skull.  This  uj^per  arch  is 
called  the  fornix,  and  this  portion  of  the  pharynx  communicates  with  the  nasal 
cavity — the  nasopharynx.  Beneath  the  mucous  membrane  of  the  pharynx 
there  is  a  great  deal  of  lymphoid  tissue,  hypertrophy  of  which  tissue  gives  rise 
to  tumors  called  adenoids.  Beyond  this  there  is  a  distinct  filjrous  capsule  which 
contains  areas  of  cartilage,  lesions  of  which  tissue  constitute  the  common  naso- 
pharyngeal fibroids. 

Adenoids. — These  lesions  have  been  discussed  elsewhere.  (See  Dr.  Knight's 
article. in  \'ol.  \.)  They  are  not  difficult  to  recognize,  and  their  operative  re- 
moval is  simple.  This  is  the  most  conmion  lesion  in  the  nasopharynx  of  children. 
In  adults,  however,  a  growth. in  the  nasopharynx  which  has  the  appearance  of 
adenoids  should  be  regarded  with  suspicion,  and  a  piece  should  be  examined 
under  the  microscope  before  any  operative  intervention  is  instituted. 

Fibroids. — This  is  almost  a  special  tumor  of  the  nasopharynx.  Pathologi- 
cally, it  is  a  lesion  on  the  border  line  between  a  benign  and  a  malignant  connec- 
tive-tissue tiuiior.  The  fibroids  of  the  nasopharynx,  if  not  completely  removed, 
recur  a  number  of  times  after  operation.  They  resemble,  therefore,  the  keloid 
and  the  desmoid  tumor  of  the  abdominal  wall,  or  the  angioma. 

Histologically,  the  fibroids  of  the  nasopharj'nx  are  very  vasculai'.  It  is 
this  feature  which  makes  operative  intervention  serious. 

The  fibroid  tmnors  arise  from  the  connective  tissue  between  the  mucous 
membrane  of  the  pharynx  and  the  base  of  the  skull.  There  are  two  A-arieties: 
the  vascular,  which  occurs  in  the  form  of  a  definite  fibro-angioma ;  and  the  hard, 
in  which  fibrous  tissue  and  cartilage  predominate.     (Plate  XXX\TI,  Fig.  4.) 

These  tumors  of  the  nasopharynx,  when  they  are  benign,  remain  encapsulated, 
but  in  their  growth  they  produce  atrophy  of  the  bone  and  other  tissues  and 
push  their  way  forward  through  the  nasal  cavity  and  its  sinuses ;  or  they  ma}' 
enter  the  orbit  and  extend  as  far  as  the  zygoma;  or  the}-  may  even  break  into 
the  middle  fossa  of  the  skull  and  give  rise  to  cerebral  pressure. 

Sarcoma. — The  sarcomas  are  rare  and  they  are  practically  incuralile.  In 
young  individuals  there  is  a  form  of  sarcoma  which  is  associated  with  adenoids. 
Up  to  the  jiresent  time,  even  though  recognized  early,  this  tumor  has  proved 
incurable. 

As  shown  in  Fig.  60(3  it  may  be  impossible  to  differentiate  between  the  benign 
and  the  malignant  forms  of  nasopharyngeal  tumor. 

Carcinoma. — This  tumor  is  very  rare  in  the  pharynx,  and  especially  in  the 
nasopharynx.     Up  to  the  present  time  it  has  been  found  a  hopeless  lesion . 

Cysts. — Cases  of  cysts  in  the  nasophaiynx  have  been  reported,  although 
very  infrequently.  They  vary  in  size  from  a  cherry  to  an  egg.  They  contain 
yellowish  mucoid  material  and  cholesterin  crystals.  These  cysts,  which  arc 
*  Deutsche  Zeitschr.  f.  Chir.,  1898,  vol.  xlvii.,  p.  100. 
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lirnl)al)l\-  of  epithelial  origin,  can  be  recognized  by  aspiration,  and  they  should 
be  treated  with  the  curette. 

Oilier  Benign  Tumors.— Ik-aldos  the  fii)roids,  cysts,  and  adenoids,  in  the  na.so- 
|)harynx,  teratomas  have  been  observed.  Ribbert  looks  upon  the  rare  instances 
of  enchondronia  of  the  nasopharynx  as  representing  remains  of  the  chorda,  and 
to  these  he  gives  the  simple  name  of  enchondroHU  phi/mliforn  spheno-occipilnlis. 
Lipoma,  papilloma,  and  mucoid  polypi  similar  to  those  ob.served  in  the  nose 
have  been  described. 

The  Clinical  Picture.— My  personal  experience  with  ten  cases  and  a  study  of 
the  literature  have  satisfied  me  that  there  is  very  little  hope  from  operative 
treatment  in  cases  of  carcinoma  or  of  the  more  malignant  .sarcoma  of  the  na.so- 
pharynx.  For  this  reason  the  patient  .should  be  given  the  benefit  of  the  doubt, 
unless  the  diagnosis  of  a  malignant  tumor  is  positive,  and  he  should  Im-  treated 
conservatively. 

The  importance  of  the  clinical  jncture  of  na.sopharyngeal  tvmioi-s  becomes 
apparent  when  we  considi'r  that  it  may  allow  us  to  recognize  these  tumoi-s  in 
the  early  stage — a  stage  in  which  they  can  be  removed  by  intrana.sal  or  intra- 
oral methods,  ^^'hcn  the  tumors  have  reached  great  size  it  may  become  neces.sar}' 
to  remo\-e  them  by  the  more  serious  jjrocediu'e  of  a  temporary  resection — an 
operation  which  allows  a  wider  exposure  of  the  na.sojjharynx. 

Clinically,  the  congenital  tumoi-s  may  not  give  .symptoms  until  later  in  life. 
or  they  may  be  recognized  accidentally,  as  when  the  jjosterior  nares  are  exam- 
ined with  the  mirror.  It  is  important  to  remember  that  adenoids — a  lesion  of 
childhood — freciuentlj-  cUsappear,  without  operative  intervention,  at  puberty. 
The  appearance,  later  in  life,  of  tumoi-s  like  adenoids  is  suggestive  of  .sarcoma. 
The  common  fibroids  of  the  nasopharynx  make  their  apjiearance  between  the 
ages  of  fifteen  and  twenty-five,  sarcoma  between  thirty  and  forty-five,  and 
carcinoma  later. 

The  smaller  tumoi-s  may  be  present  for  years  without  symptoms.  As  the 
tumor  grows  the  patient  observes  nasal  obstruction  or  difficulty  of  hearing, 
or  he  is  bothen-d  by  a  cough.  Hemorrhage  is  very  common  in  the  case  of  the 
fil)roids  and  is  often  excessive.  In  the  malignant  tumoi-s  hemorrhage  is  absent 
or  slight. 

As  the  nasopharyngeal  tumor  increa.ses  in  size  it  more  completely  i^lugs  the 
nares  and  j^resses  down  the  soft  palate,  thus  giving  rise  to  mouth-breathing 
and  to  difficulty  in  respiration  and  in  swallowing.  The  tumor  in  some  cases  may 
grow  around  the  pterygoid  process  and  l)e  seen  anil  felt  in  the  region  of  the  zyg- 
oma. This  must  be  borne  in  mind  when  the  differential  diagnosis  of  tumoi-s  in  the 
t(iii|)oral  fossa  is  attempted,  as  otherwise  one  might  easily,  in  the  case  of  a  per- 
fectly benign  nasopharyngeal  growth,  interpret  the  simultaneous  presence  of 
an  apparently  independent  tumor  in  the  temporal  fossa  as  a  sign  of  malignancy. 
ExtensicMi  of  the  growth  into  the  orbit  is  associated  with  exophthalmos  anil 
change  of  vision.  According  to  Simon  somnolence  is  not  a  positive  sign  of  cra- 
nial invasion. 

Retropharyngeal   ri(»n»A-.— Tumors   may  ari.<e  between   the  mucous  mem- 
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l)ram'  of  tlic  pliarynx  and  the  vertt'bnv.  They  originate  in  the  jxTiosteum  re- 
lated to  the  anterior  hganient.  It  i^  praetically  inii)ossible  to  differentiate  them 
from  the  nasopharyngeal  fibroids.  Hellendall,  who  colleeted  thirty-one  cases, 
states  that  these  tumors  ma\-  fluctuate  like  a  cold  tuberculous  al)sccss. 


IX.    TlMORS   OF   THK    H.\Rn   .WD    SoFT    P.\L.VTES   .\\I)    THK    ToXSIL. 


Primary  neoplasms  of  the  tissues  of  the  hard  and  soft  palates  are  relatively 
rare,  while  secondary  involvement  from  tumors  of  the  alveolar  bordi'r  and  the 
body  of  the  upper  jaw  arc  frequent.  (Fig.  576.)  The  most  common  lesion 
of  the  palate  is  the  syphilitic  ulcer,  which,  in  my  experience,  has  ncAcr  been 
difficult  to  dift'erentiate  from  a  carcinoma.  The  so-called  mixed  tumors  of  the 
parotid  may  be  situated  beneath  the  mucous  membrane  of  the  palate  oi-  in  the 
region  of  the  tonsils.      Figs.  607  and  608  illustrate  such  instances.      I  have 

observed  two  cases  in  the 
region  of  the  tonsils.  These 
tumors  are  encapsulated  and 
are  curable  by  a  very  re- 
stricted operation.  Looser* 
piiblishes  an  article  in  which 
he  gives  an  interesting  ac- 
count of  his  own  ex|)erience 
with  tumors  occupying  un- 
usual positions  like  the  ton- 
sil and  the  soft  and  hard 
palates,  and  to  this  account 
h(  ■  adds  an  excellent  resume  of 
the  literature  of  the  subject. 
I  have  had  a  large  ex- 
perience with  mixed  tumors 
of  the  parotid,  and,  as  a 
matter  of  ordinary  observa- 
tion, without  reference  to 
the  controvei-sy  as  to  their 
origin  or  the  significance 
of  their  interesting  cellular 
pathology,  I  feel  warranted 
in  saying  that  these  tumors  in  the  majority  of  instances  are  benign.  It  is  safer, 
however,  to  remove  a  tumor  of  this  kind,  not  only  with  its  capsule,  but  also  with 
a  certain  amount  of  the  surrounding  tissue.  Recurrence  has  taken  place  after 
enucleation.  In  the  region  of  the  tonsil  it  may  be  necessary  to  enucleate.  A^'hen 
this  is  necessary  the  wound  should  be  cauterized  with  the  Paquelin  cautery. 

Fig.  608  affords  evidence  of  the  danger  of  such  enucleation.     The  original 
tumor,  in  this  instance,  was  not  larger  than  a  bean.     It  was  removed  by  enucle- 
*Beitraege  z.  klin.  Chir.,  1906,  vol.  Hi.,  p.  261. 


ir;;     Xd.  Amr,.   Halsted's  Clinic.      Mixed   Tumor 
)f  Parotid  Situated  on  Hard  Palate. 
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aticiii  lUHlcicofaiiK'ana'sthcsia:  it  had  been  present  one  year.  It  i.-;  now  almost 
two  years  since  llie  reeurrenee,  and  the  nodnle  has  not  increased  in  size. 
I  liave  just  reuKA-eil  it  together  with 
a  zone  of  healthy  tissue.  Histologi- 
cally, it  is  a  tumor  on  the  border 
line,  lietween  a  filiroiiia  and  a  .sar- 
coma. Dr.  AN'illiam  II.  \\'eleh  de- 
scrilies  till'  histology  of  this  tumor 
to  me  in  the  following  terms: —  ''In 
some  places  enough  basement  sul> 
stance  for  a  fibroma,  in  others  so 
cellular  as  to  be  sarcomatous,  and  in 
the  latter  places  of  an  alveolar  type: 
the  cells  .seem  to  be  of  a  fibroblastic 
origin  rather  than  endothelial.  1  do 
not  make  out  a  definite  relation  to 
blood-vessels.  The  cells  are  rathei- 
large  and  the  type  not  that  of  a 
very  malignant  sarcoma.  Still  1 
*;]iould   give   it    a   wide  berth  in    re- 

liG.  W)s.— Pathol.  No.  .S.SI4.  .\iill...r<  ("a'<-. 
Fibroma  or  Fibrosarronia  of  Hard  Palate  and  Cium 
Opposite  the  La-st  Molar  Tooth  of  the  I'pper  Jaw. 
The  turnor  had  been  pre.-^ent  one  year  when  it  wa.-* 
eniicleatetl.      It  recurred  almost  immediately. 

moval.     I  .-should  call  the  tumor  a  fibro- 
sarcoma." 

Fig.  3  of  Plate  XXXIX  is  a  beauti- 
ful illustration  (drawn  by  Miss  Hayes)  of 
a  diffuse  adenopapillonia  which  involved 
the  hard  i)alate.  At  its  ba.se  it  had  be- 
come malignant  and  had  infiitratetl  the 
bone  of  the  up])er  jaw.  This  tumor  ri>- 
curred  in  spite  of  the  most  extensive 
excision.  It  was  a  recurrent  tumtu"  which 
had  existed  for  twelve  yi^ars.  I  have 
observed  two  instances  in  which  this 
lesion  was  histologically  benign  anil  in 
which  there  has  lieen  no  recurrence  after 
oi)eration.  This  form  of  ]ia|)illoina  is  not 
uncommon  in  the  hard  palate. 

Primary  carcinoma  affects  the  tonsil 
more  fretiuently  than  it  does  the  hard  or 
the  soft  palate.  Among  twelve  ca.ses  of  which  I  have  reconls  there  wen-  six 
which  were  inoperable.     Among  the  six  ca.ses  which  w.iv  .<ubj.^cted  to  operation 


Fig.  C09.— Pathol.  Xo.  .3077.  .Johns  IIojv 
kins  Hospital.  Diagram  of  Carcinonia- 
tous  Ulcer  of  Ton.sil  and  Soft  Palate.  White 
male,  aged  fifty-nine  years;  ulcer  four 
months.  Excised  locally  only.  (Halsted.) 
.No  recurrence  eight  years  after  operation. 
For  microscopic  picture  see  Fig-  o'Mi. 
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there  has  oeeuri'ed  diily  mie  periiuuient  cure;  and  it  is  wvy  iiiterestiii<i  to  note 
that,  in  this  instance,  the  ulcer  which  involved  the  tonsil  and  soft  palate  was 
removed  only  locally.  It  is  eight  years  since  the  operation  was  performed  by 
Dr.  Ilalsted.  and  there  has  liecn  no  evidence  of  recurrence.  (Fig.  009.)  In 
the  remaining  li\c  cases  very  extensive  local  operations  were  [lerformcd  and 
the  affected  lymph  ikhIis  were  thoroughly  extirpated,  hut  nevertheless  two 
post-operative  deaths  have  occurred  and  there  have  Ijeen  no  ])ermanent  cures. 
Such  results  can  scarcely  fail  to  make  one  hesitate  to  ]ierforni  more  than  a  local 
o])eration  in  a  case  of  carcinoma  of  th(>  tonsil  or  tiir  scii't  and  hai-il  palates.     Fig. 


Fig.  610.— Pathol.  No.  7891,  St.  Agnes  Ho.spital,  Dr.  Bloodgood's  Clinic.  Photograph  of  Re.<<ult 
Six  Weeks  After  Operation  for  Carcinoma  of  Tonsil.  White  male,  aged  forty  years;  ulcer  two  weeks; 
disease  not  cured  by  operation. 

610  illustrates  the  result  of  a  recent  attempt  of  my  own  (in  a  case  of  very  early 
carcinoma  of  the  tonsil)  at  a  very  extensive  operati\-e  removal,  not  only  of  the 
diseased  tonsil  but  also  of  the  adjacent  part  of  the  lower  jaw.  The  tumor,  how- 
ever, although  it  had  apparently  existed  for  only  two  weeks,  must  have  infil- 
trated deeply  the  tissues  situated  posteriorly,  because  the  patient  died  of  recur- 
rence in  the  post'-pharyngeal  Ij-mph  nodes.  My  study  of  these  cases  leads  me 
to  believe  that  meta.stasis  will  take  place  first  to  the  inaccessible  lateral  and 
post-pharyngeal  lymph  nodes,  and  consequently  the  extensive  removal  of  the 
nodes  below  the  jaw  cannot  increase  the  jirobabilities  of  a  cure,  but  only  the 
operative  mortality  and  the  degree  of  mutilation. 
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X.  Tumors  of  the  Tkmi'oual  Fossa. 

In  the  toiniroral  fossa  I  have  observed  a  few  eases  of  tiiiiior  which  are  espe- 
cially instructive  from  the  standpoint  of  differential  diagnosis:  and  I  am  of  the 
opinion  that  in  every  instance  of  this  kind  an  exi)loratory  incision  should  \h-  made, 
because,  on  the  one  hand,  the  very  malignant  tumoi-s  are  inoperable,  and. 
on  the  other,  mutilating  operations  are  not  only  dunjierous  Imt  unnecessary 
for  the  cural)ie  lesion. 

I  have  (ilixTvcd  a  tuiiidi-  of  tlie  temporal  fos.sa  which,  at  the  exploratory 
incision,  proved  to  be  an  iiiuperable  .sarcoma  arising;  from  the  periosteum  of 
the  cranial  bone.  In  two  other 
cases  in  which  the  clinical  pic- 
tvu'c  did  not  differ  enough  from 
this  case  to  allow  a  differ- 
ential diagnosis,  at  the  ex- 
]>l(irat()i'y  operation,  jjus  was 
found  and  Ijoth  patients  re- 
covered. 

In  the  very  interesting  case 
of  dermoid  cyst  of  the  tempoi'al 
fossa,  reported  and  illustrated 
l)y  Dr.  .1.  Shelton  Horsley,  of 
Richmond.  \'a.,*  the  huge  tumf)r 
was  eratlicatetl  in  the  belief 
that  it  was  a  sarcoma.  Death 
resulted.  If  an  I'xploratory  in- 
cision had  been  made,  I  am 
confident  that  the  benign  nature 
of  the  lesion  would  have  been 
recognized  and  that  the  more 
(■onser\"ati\'e  operation  indicated 
would  have  ])roved  less  danger- 
ous. The  procedure  follo\A'ed  by  Dr.  Horsley  is.  however,  the  one  usually 
employed,  but  I  trust  that  I  have  been  ai)le  in  this  article  to  present  the 
sul)ject  in  such  a  way  that,  in  the  future,  surgeons  will  make  a  positive  diag- 
nosis before  resorting  to  extensive  operations  for  tumors  of,  and  in  the  region  of, 
the  jaws. 

Fig.  till  is  a  photograph  of  Horsley's  patient.  In  my  experience  a  tumor 
of  this  size,  of  two  years'  duration,  would  be  hojjelcss  if  it  were  a  carcinoma  in  a 
dermoid  cyst,  or  one  of  the  more  malignant  sarcomas.  The  |)robabilities  would 
lie  in  favor  of  the  assumption  that  the  tumor  was  benign  or  one  of  the  less  ma- 
lignant sarcomas.     It  should  have  been  removed  liy  enucleation. f 

*Ann:il.s  of  Surgery,  1907.  viil.  .\lvi.,  p.  "lli. 

tDr.  Horsley  gave  nie  the  opportunity  to  stuily  the  tissues  removetl  in  tliis  c.isf.  ami  I  a;n 
confident  that  he  will  understan  1  that  my  remarks  are  general  and  not  at  all  personal. 


Vu:.  tni. 


-I'atliol.    .No.  SDDT.  Dr.  llorslpy's  (as 
moid  Cyst  of  Temporal  Fo.ssa. 
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II.    OPERATIONS    FOR    TUMORS    OF    THE    ALVEOLAR    BORDER, 

THE  BODY  OF  THE  JAW,  THE  ANTRUM,  THE  ORBIT,  THls 

HARD     AND     SOFf     PALATES,  AND     THE     NASAL 

CA\TTIES. 

Tumors  of  the  Alveolar  Border. — For  ossifying  periostitis  and  exostosis  one 
should  turn  back  a  nuieo-periosteal  Hap  and  should  extract  only  such  tectli 
as  are  diseased  and  which  would  he  extracted  in  any  event.  This  exposes  the 
ne\v-grow-th  of  hone.  In  the  lower  jaw  one  can,  as  a  rule,  find  the  line  of  separa- 
tion between  this  osseous  growth  and  the  body  of  the  jaw.  As  much  of  the  new- 
growth  as  ]iossible  should  be  removed  without  interfering  with  the  continuity 
(if  the  IhhIv  nf  the  jaw.  On  the  body  of  the  upper  jaw  one  must  exercise  greater 
eai'e,  and  smaller  pieces  should  be  chiselled  away.  If  one  proceeds  in  this  cai'e- 
ful  manner  the  thin  bony  capsule  of  the  antrum  will  be  ))reser\-ed  and  the  aiiti'uin 
cavity  will  not  lie  opened.  Aftt'r  the  bone  has  been  removetl  oni'  should  attack 
the  periosteum  of  the  muco-cutaneous  flap,  trimming  it  away  with  scissors  or 
destroying  it  with  the  Paquelin  cautery.  If  bleeding  is  not  markcfl  the-  flaj) 
can  be  replaced,  but  in  some  cases  it  will  be  necessary  to  pack  with  gauze  foi-;i 
few  days.  One  should  expect  a  slight  recurrence  of  bone  formation,  but  second 
op(>rations  are  rarely  necessary. 

For  the  cure  of  the  connective-tissue  epulis  discussed  on  page  SLS,  as  well  as 
for  the  cure  of  the  adamantine  epithelioma  of  the  alveolar  border  (page  843), 
a  slightly  more  extensive  local  operation  is  demanded.  The  alveolar  growth  is 
encircled  with  a  knife  in  such  a  manner  as  to  leave  a  collar  of  uninvolved  mucous 
membrane.  These  flaps  composed  of  soft  parts  are  dissecti-d  until  the  body 
of  the  jaw,  along  the  line  where  the  soft  parts  join  the  alveolar  border,  is  exposed. 
At  this  stage  the  open  wound  will  n^iuire  packing  with  gauze  to  check  oozing. 
The  periosteum  is  next  divided  and  pushed  back;  then  the  alveolar  border  be- 
3'ontl  the  confines  of  the  tumor  is  cut  through  with  the  bone  forceps.  This 
removes  the  ah'colar  tumor  with  a  margin  of  mucous  membrane  and  bone. 
Now  one  should  attack  the  tooth  cavities  beneath  the  tumor.  This  is  best  done 
with  a  curette  and  the  Paquelin  cautery.  The  operation  is  therefore  in  some  cases 
performed  in  a  piecemeal  fashion,  but  if  the  curette  and  Paquelin  cautery  have 
been  employed  I  have  never  known  a  recurrence  to  take  place.  It  is  not  nec- 
essary, in  the  removal  of  these  tumors,  to  destroy  the  continuity  of  the  Ixidy 
of  the  lower  jaw,  or  to  open  the  antrum  cavity  in  the  upper.  I  have  ])erfornied 
the  entire  operation  und(>r  cocaine  anaesthesia.  The  bone  forceps  is  a  safer 
instrument  than  the  chisel.  I  ha\'e  known  (he  l)ody  of  the  lower  jaw  to  frac- 
ture in  the  attempt  to  chisel  the  alveolar  border. 

As  stated  before  (page  821),  it  is  justifialjle,  in  younger  individuals,  to  at- 
tempt removal  of  the  epulis  with  the  preservation  of  the  teeth,  if  they  are  not 
decayed.     That  this  can  be  done  successfully  is  shown  in  Fig.  ■").')S. 

Tumors  of  the  Loivei'  Jaw. — The  typical  resection  of  the  lower  jaw  is  not 
a  difficult  procedure.     The  skin  incision,  of  course,  varies  with  the  nature  of  the 
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cjrowth.  In  sonic  cases  it  is  best  to  carry  the  siiiii  incision  from  the  an-jle  to 
the  symphysis,  beneath  the  body  of  the  lower  jaw.  This  skin  liap  can  be  turned 
uj).  If  !iut  a  i)ortion  f)f  the  jaw  is  to  he  removed,  it  may  not  be  necessary  to 
carry  the  incision  to  tiie  mouth,  but  in  some  cases  it  facilitates  the  resection 
fo  carry  the  incision  lo  the  anj^ie  of  the  mouth,  or  from  the  symphysis  to  the 
middle  of  the  lower  lij).  The  lower  jaw  should  be  divided  with  the  Cifili  saw, 
and  il  is  better  to  make  the  first  division  anteriorly:  then  one  can  grasp  the 
bone,  withdraw  it  outward,  and  remove  as  much  as  is  indicated  by  the  extent 
of  the  tumor  j^rowth. 

The  technical  difficulties  in  resection  of  the  lower  jaw  are.  as  already  slated, 
not  very  ^reat.  The  point  whidi  I  am  particular  to  emi)hasize  in  this  contri- 
bution is  that  the  so-called  typical  ivsection  should  ije  avoided,  and  that  the 
amount  of  bone  to  be  removed  should  be  governed  entirely  by  the  pathology 
of  tlie  tumoi'. 

Ill  the  ]ieri(isteal  osteosarcoma  tli<'  entire  tunmr  must  be  removed.  iFig. 
.")(■).").)  This  tumor  alwaj-s  has  a  thick  capsule,  and  the  outlines,  both  of  the  soft 
parts  anil  of  the  bone,  are  sharply  defined.  On  the  other  hand,  in  the  case  of 
the  jierio.steal  fibrosarcoma  and  fibromyxo.sarcoma  (Fig.  oGT)  I  am  of  the  opin- 
ion that  the  bone  may  be  preserved.  When  the  tumor  is  first  removed  the  bone 
should  be  left  intact,  and  then  afterward  some  of  the  bone  may  I)e  bitten  away 
with  I'ongeur  forceps.  For  this  variety  of  tumor  such  a  conservative  procedure 
is  justihable,  and,  in  my  own  exijcrience,  it  is  not  followed  l)y  recurrence. 

When  the  exploratory  incision  has  revealed  the  fact  that  the  tumor  is  a 
s]iindle-cell-and-rouii(l-cell  jieriosteal  sarcoma  nf  the  lower  jaw  (Kg.  ")6S),one  is 
justified  in  attempting  a  very  radical  local  excision;  but  even  this  proceilure, 
\\\)  to  the  present  time,  has  not  accomi)lished  a  cure. 

For  the  rare  medullary  tumors  of  the  body  of  the  lower  jaw  (Figs,  ofi"), 
.")7(l,  and  .171)  one  should  be  content  with  curetting  or  with  subperiosteal  resec- 
tion, and  in  many  of  the  cases  the  continuity  of  the  lower  jaw  may  be  i)res:rved. 

Tumors  of  llie  V iiptr  Jaw. — The  same  principles  as  those  .-Jct  forth  above 
should  govern  the  surgeon  in  his  operative  procedures  upon  antrum  tumors. 
One  should  never  proceed  with  the  typical  resectioti  of  the  upper  jaw— an 
operation  which  is  mutilating  on  account  of  its  destruction  of  the  teeth  and 
alveolar  ]irocess — until  the  character  of  the  tumor  is  ascertained  by  an  exploni- 
loiv  incision.  I'p  to  the  pre.'^ent  time  the  records  show  no  permanent  cures  of 
the  more  malignant  antrum  luiiiors— the  carcinomata  and  the  spindle-cell-and- 
round-cell  .sarcomata.  My  experience  te.uches  me  thai  the  fibrosarcoma  and 
the  Hbromy.xosarcoma  of  the  antrum  (Figs.  .■)7;;  and  .")74)  can  be  n-moved  l»y 
a  veiy  conservative  o|ieration. 

Dimtal-Rool  Cysts,  Denliijewus  Cysls,  Adaimiitiiic  I'Jpilhclioiiia.—'Yhc  \m>- 
cedures  required  in  the  operative  treatment  of  these  lesions  have  in-en  discus.sod 
along  with  the  clinical  picture  and  pathology  of  these  tumoi-s.     (S(>e  page  KU.) 

The  iiosition  taken  by  mc-  in  regarti  to  the  ojierative  treatment  of  the  tumoi>< 
of  the  ii])i)er  and  lower  jaws  is  radically  different  from  that  advised  in  the 
majority  of  modern  text-books.     This  view,  however,  has  Ix-en  forced  upon 


868  AMERICAN  PRACTICE  OF  SURGERY. 

me  by  the  study  of  these  cases,  and  it  is  beginning  to  be  the  view  tal^cen  liy  othere 
in  their  publications,  after  a  similar  careful  clinical  and  pathological  investigation. 
Carcinoma  wilh  Secondary  Involvement  of  the  Upper  and  Lower  Jaws. — In 
this  group  of  tumors  the  attitude  of  the  surgeon  should  be  entirely  different  from 
the  one  which  I  have  just  advocated;  he  should  adopt  a  more  radical  procedure. 
This  is  based  upon  the  fact  that  the  local  growth  of  a  carcinoma  is  different 
from  that  of  a  sarcoma;  and  experience  has  shown  that  a  permanent  cure  of  a 
carcinoma  depends  upon  a  more  radical  local  e.\tiri)ation,  combined,  in  the 
majority  of  cases,  with  an  excision  en  bloc  of  the  neigh- 
lioring  lymph  nodes  and  their  surrounding  tissues. 

The  curable  sarcoma  can  be  cured  by  a  less  radi- 
cal local  operation.  The  more  malignant  sarcoma  kills 
by  metastasis,  and  the  results  are  not  iiiipi-ii\c(|  by  a 
more  radical  local  operation. 

In  all  forms  of  carcinoma  the  local  operatif)n  should 
be  more  extensive  than  that  which  is  reciuired  for  sar- 
coma, and,  in  the  majority  of  cases,  it  should  Ije  com- 
bined with  the  removal  of  the  lymph  nodes  and  lymph 

Fig.    612.^Skin    Incision      VCSScls. 

Se^;^"(F.i:::u:™:li^  ^^'^en   these    extensive    opemtions_   are    perform^ 

Nieuwentiuis.   in   Beitr.  z.    ou  the  Upper  or  the  lowcr  jaw  it  facilitates  the  tech- 

Klin.  Chir.,  1900,  vol.  xxvii.")  .  ^  ^,  .  •  i  ,       , 

nique  to  expose  the  common  carotid  and  place  upon  it 
a  temporary  ligature  with  Crile's  clamp.  Crilc  and  many  other  surgeons  prefer 
to  give  the  anaesthetic  through  tubes  which  are  introduced  into  the  no.se,  the 
pharynx  at  the  same  time  being  packed  with  gauze.  Halstcd,  Kroenlein,  and 
othere  prefer  to  have  the  patient  in  Rose's  position  during  that  stage  of  the  oper- 
ation in  which  there  is  any  danger  of  aspiration  of  blood.  I  prefer  the  latter  posi- 
tion, because,  as  demonstrated  by  Kroenlein,  it  allows  the  operation  to  be  done 
with  the  least  amount  of  anaesthetic.  It  is  possible,  in  the  majority  of  cases,  if 
the  dissection  is  performed  slowly  and  bloodlessly,  as  it  should  be,  to  finish  the 
operation  without  Ijeing  bothered  very  much  by  the  accumulation  of  blood  in 
the  pharynx. 

Orbital  and  Retrobulbar  Tumors. — The  most  important  special  procedure  for 
the  exposure  of  retrobulbar  tumors,  with  the  object  of  preserving  the  eye  and 
restoring  the  continuity  of  the  bony  orbital  fossa,  is  the  so-called  osteoplastic  re- 
section of  Kroenlein,  first  described  by  Domela-Nieuwenhuis.*  The  steps  of  the 
operation  are  as  follows: — A  curved  incision,  with  the  convexity  toward  the 
eye  (Fig.  612),  is  made  through  the  skin  over  the  temporal  fossa.  This  exposes 
the  outer  rim  of  the  bony  wall  of  the  orbit  and  enables  one  to  make  a  periosteal 
and  osseous  flap  which  is  afterward  replaced  in  its  proper  position.  Fig.  (U.S 
illustrates  the  line  of  division  of  the  bone  and  the  shape  of  the  ])iece  removed. 
The  principle  of  making  this  flap  is  the  same  as  that  employed  in  the  osteo- 
cutaneous flap  recjuired  for  gaining  access  to  the  cranial  ca\'ity.  Care  must  l)e 
exercised  not  to  sever  the  soft  part  of  the  flap  from  the  piece  of  bone  to  which 
♦Beitraege  z.  klin.  Chir.,  1900,  vol.  xxvii.,  p.  559. 
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it  is  a.lhorcnt.  In  sciKirating  the  contents  of  the  orljital  cavity  from  the  bone 
fiup  special  caiv  is  iciuired  to  avoid  injurin-;  the  eye  and  infraorbital  vessels  and 
nerves. 

Tavei*  foliowiiifi  llie  modern  principle  of  Kocher,  which  aims  to  avoid  di- 
viding branches  of  the  facial  nerve  in  operations  ui)on  the  face,  has  modified 
Kroenlein's  procedure  in  such  a  manner  as  not  to  injure  the  orbital  branch  o!  the 


Fin.   013. — Kroenlein's  Osteoplastic  Re 
iirbit:   dcfeot  sliown  ill  rif;ht  orbit,      ri 


inrision  niarki'ii  on  left 
-Xieuw.-iiliiii^.  ..;>.  ril) 


facial  nerve.     This  moditication  is  best  described  l)y  the  reproduction  of  his 
illustration  (Fig.  614). 

In  my  limited  experience  with  orbital  and  retrol)ulbar  tumors,  all  of  which 
up  to  the  present  time  have  been  malignant.  I  hav(>  not  emi)loyed  Kroenlein's 
methotl.  That  a  part  of  the  bony  orbital  wall  can  be  removed  without  much 
deformity  is  .shown  in  Fig.  001.  In  this  case  the  tuiuor  occupied  the  lower  and 
outer  quadrant  of  the  orbit,  and  had  broken  through  the  orbit  into  the  antrum, 
but  the  rim  of  the  orbital  fossa  had  not  been  destroyetl.  The  line  of  incision 
which  was  adoi)ted,  and  which  avoided  inflicting  any  injiuy  upon  the  facial  nerve, 
is  shown  in  Fig.  ()14.  The  osseous  rim  of  the  orbital  fossa,  from  the  external 
angular  iirocess  of  the  frontal  bone  down  to  the  infraorbital  canal,  was  removiul 

♦Deutsche  Zeitsclir.  f.  ("liir..  1907.  vol   Ivxxvii..  p.  561. 
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by  chiselling,  ami  all  the  boii}'  anterior  wall  of  the  antnuu  was  also  removed. 
The  tumor  had  destroyed  the  thin  septum  of  bone  between  the  orbit  and  the 
antrum.  It  is  evident,  as  it  seems  to  me,  that  one  must  modify  the  operation 
to  meet  the  requirements  ^f  the  case.  I  am  inclined  to  feel  that  in  the  majority 
of  instances  the  facial  nerve  can  be  preserved  and  that  in  tumors  which  are 
strictly  orbital  Kroenlein's  osteoplastic  pi-ocedure  may  be  followed. 

In  carcinoma  of  the  orbit,  when  it  becomes  necessary  to  remove  the  eye, 
the  di.sseetion  of  the  orbital  tissues  should  be  very  complete,  as  shown  in  Fig.  60"). 
This  may  best  be  tlone  liy  exposing  the  periosteum  along  the  l^ony  rim  of  the  orbit 
and  then  separating  it  from  the  underlying  bone  until  the  optic  nerve  and  its 
accompanying  vessels  shall  have  been  exposed.  In  a  few  of  my  cases  complete 
enucleation  was  possible,  except  at  the  position  of  the  optic  nerve.    At  this 


v..  614. — Tavel's  Modification  of  Kroenlein's  Operation;    skin  inci.sion  to  avoid  injury  of 
nerve.      {Deutsche  Zeitschr.  /.  Chir.,  1907,  vol.  lx.x.xvii.,  p.  561.) 

■ Kroenlein's  skin  incision.  HHHHI  Cliisellings  through  bone. 

■ Tavel's   skin   incisions.  Iflflll    I-ines  of  resection  of  outer  orl>ital 


point  I  could  see  with  the  naked  eye — and  this  was  subsequently  confirmed  by 
an  examination  with  the  microscope — that  carcinomatous  tissue  had  grown  along 
the  optic  nerve  into  the  skull  cavity.  In  these  jmtients  there  was  a  local  recur- 
rence of  the  cancerous  disease,  and  death,  with  symptoms  of  cerebral  tumor, 
followed.  I  did  not  think  it  justifialile  in  these  cases  to  proceed  with  any 
further  attempt  by  opening  the  skull. 

Retropliarynoeal  Tumois. — There  is  the  greatest  diiTerencc  of  o]jinioii  in 
regard  to  the  treatment  which  should  be  adopted  in  cases  of  this  nature.  Some 
advocate  the  most  radical  kind  of  removal,  while  others  claim  that  it  is  t)est  to 
leave  the  growths  alone.  When  their  existence  is  recognized  at  an  early  date, 
I  believe  that  intranasal  or  intraoral  treatment  will  suffice.  In  the  case  of 
a  young  individual  one  may  take  a  conservative  stand  as  regards  the  benign 
fibroids,  because  in  many  cases  they  disappear  at  puberty. .  ^^^len  the  tumor, 
however,  grows,  or  when  there  are  recurrent  hemorrhages,  operative  interfer- 
ence is  demanded. 
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In  very  large  benign  tumors,  such  a.s  1  have  ilhi.strated  in  Kig.  G()(i,  oijeratioii 
sh.iuiJ  l)e  performed;  but  if  the  tumor  is  malignant,  nothing  will  be  acfomplished, 
of  cuuise,  by  oijerative  interference.  Many  of  these  huge  benign  tum.jrs  have 
been  successfully  removed,  and  a  fatal  issue  from  hemorrhage  or  from  obstruc- 
tion has  thus  i)('cn  jirevented. 

Althuiigh  there  ;uv  many  methods  of  ojM'ratiiig.  Kocher's  t.'Uiporary  resec- 
tion of  both  halves  of  the  upper  jaw  is  ajjparently  the  l)est. 

Kocher's  Osteoplastic  Resection  of  Holh  Halves  of  the  Upjicr  Jaw.— This 
method,  although  devised  by  Kocher,  was  published  by  Lanz  in  1892.*  Trache- 
otomy is  i)erformed:   the  pharynx  is  packed;   in  some  ca.ses  the  external  carotid 


lit,.  61.5. — Payr'.s  Pusition  for  Operations  on  the  Xa-sopharvnx.      (Krom  Pavr.  in  Arrhir 
j.  klin.  Chir.,  1903,  vol.  Ixxii.,  p.  2S4.) 

arteries  are  ligated;  a  longitudinal  incision  is  made  througli  t  lie  upper  li|i  ijown  to 
the  bone;  the  mucous  membrane  of  the  alveolar  border  is  di\-ided  transvei"sely: 
the  periosteum  is  stripped  back:  a  chisel  is  employed  to  divide  the  alveolar  proc- 
esses of  the  u]>per  jaw  horizontally:  the  two  halves  of  the  upi)er  jaw  are  sepa- 
rateil  in  tlie  middle  line;  the  soft  palate  is  not  always  cut  through:  the  wound  is 
]iacketl  with  gauze  for  a  few  minutes:  and  then,  when  the  packing  is  removed. 
it  will  generally  be  found  practicable  (the  hemorrhage  having  ceased)  to  make 
a  direct  attack  ujion  tiie  tumor. 

Payr  recommends  a  modilied  Rose  position  (Fig.  01.')),  ami  iloes  not  i)erft)rm 
tracheotomy.  Fig.  61G  represents  the  patient  (the  .same  a^  the  one  shown  in 
Fig.  filK)),  at  the  time  of  the  operation,  in  Payr's  position.  The  entire  Kocher's 
temporaiy  resection  iiad  been  completed  anil  the  wound  packed  preliminary 
to  attacking  the  tumor. 

♦Deutsche  Zeltsclir.  f.  t  hir..  vol.  .\xxv..  |>.  4'A. 
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Ivainuicrrr,  nf  New  York,  reports  a  .successful  case.*  The  ultiiuati'  result  in 
this  case  is  shown  in  Fig.  617.  The  deformity,  as  will  be  remarked,  is  insigniti- 
cant.  Kamnu-rer  ligated  both  external  carotids,  used  Payr's  position,  did  not 
perform  I  i-arliedtumy,  and  did  not  divide  the  .^oft  palate.  He  does  not  state 
whether  or  not   lliei-e  was  naich  hemori'hafie.     The  tumor  was  easily  exposed 


Fig.  616. — Pathol,  No.  8404.  Author's  case.  Photograph  Taken  at  Operation  on  Patient  Ex- 
hibited in  Fig.  606.  Kocher's  temporary  resection  of  botii  upper  jaws.  Picture  taken  just  before  the 
last  act  (cliiselling  in  tlie  middle  Hne  of  the  upper  jaw)  of  tlie  operation.      Tlie  patient  is  in  Pavr's  i>osition. 

(Fig.  eio.) 


and  its  attachment  to  the  base  of  the  skull  was  separated  by  blunt  dissection; 
the  slight  venous  oozing  which  occurred  at  that  moment  was  controlled  by  a 
tampon.  Kammerer,  therefore,  was  very  fortunate  in  his  experience  with 
hemorrhage.     In  Kammerer's  case  the  tumor  had  destroyed  the  bony  base  of  the 

*  Transactions  of  American  Surgical  Association,  vol.  xxv.,  1907,  p.  293. 
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skull,  and  when  the  tumor  was  removed  the  dura  was  seen  and  pulsations  of  the 
hiain  wciv  observed.      This  po.s.sibility  in  benign  tunioi-s  has  been  nir-ntione<i. 

I  b(li(\-e  that  in  these  cases  it  might  be  better  to  ligate  one  external  car- 
otid and  temporarily  clamp  the  common  carotid  on  the  side  correspcjiiding  to  the 
attachment  of  the  nasoi)haryngeal  tumor,  ("rile  prefers  to  give  ether  through 
a  tube  introdurcd  into  the  mouth  and  to  tampon  the  pharynx.  I  agrci-  with 
I'ayr  that  this  method  is  not  necessary,  and  I  acted  upon  this  ix^Jirf  in  my  ea.^c. 
The  tampon  is  in  the  way,  and 
now  and  ihen,  even  when  it  is 
a])iilied  by  experienced  hands, 
it  may  have  to  l)e  removed, 
which  would  lie  a  seiious  coni- 
plicalion  at  some  of  the  criti- 
cal monienls  of  this  ojx'ration. 
Kroi'iilein,  in  his  woi-k  on  the 
oiiei'ative  treatment  of  tumoi's 
of  the  ujiper  jaw,  has  .shown 
that  light  aiuesthesia  is  best. 
Kuliii  intuliates  and  packs 
the  i)hai'ynx  about  this  in- 
traoral tubage.* 

Nurokf  reports  a  number 
of  successful  cases  in  which  the 
nasopharyngeal  tumor  was  ex- 
tirpated through  the  space 
gained  by  a  temporary  resec- 
tion of  the  hard  and  soft 
])alates. 

Intranasal  Diseases. — From 
what  has  just  been  said  it  can 
be  easily  inferred  that  when 
intranasal  tumors  are  referred 
to  the  general  surgeon  for 
operations  other  than  intra- 
nasal, the  prognosis,  with  a  few 
exceptions,  is  hopeless.  There 
are  a  few  benign  intranasal  gro\\-ths  which  can  be  more  completely  removed 
and  with  less  risk  than  by  the  intranasal  methotl.  In  view,  however,  of  the  hoiK^ 
that  intranasal  malignant  disease  will  l)e  recognized  earlier,  sm-geons  should  ix^ 
familiar  with  the  more  approved  methods  of  attacking  such  lesions  through 
an  extranasal  operation. 

Radical  Procedures.— When  the  na-sal  growth  has  invaded  the  antrum  or  ori>i- 
tal  cavity  one  should  proceed  with  its  removal  in  nearly  the  same  way  as  in  the 

♦Centrallil.  f.  Chir.,  1910,  vol.  .\.\.\iii.,  p.  '-Ml. 
t  Centralbl.  f.  Chir.,  I9r8,  vol.  xxxv.,  p.  671. 


Tig.  017— Wliite  Jfjilo.  .\pe<l  Tweiity-<iiio  "^lars;  two 
ami  a  half  years  after  hilatoral  temporary  n-.«»<-tion  of  botli 
superior  inaxilhe  (Koelier)  for  tumor  of  iia.sopliaryii.\.  (From 
Katnmerer.  Traiisaction.s  of  .\mer.  Surg.  .Vsso.,  1!»07.  vol. 
XXV.,  p.  29.3.) 
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operation  already  dcscrilH'd  for  excision  of  the  vi\)\nT  jaw.  and  it  is  my  oijini(jn 
that,  in  every  operation  for  a  malignant  nasal  tumor,  whether  the  antrinn  or  the 
orbital  cavity  be  involved  or  not,  the  operation  should  proceed  through  the 
cavity  of  the  antnim.  A  flap  from  the  cheek  shoidd  be  turned  down,  the  in- 
cision starting  at  the  upper  lip  and  following  the  line  of  the  nose  to  the  angle 
between  the  nose  and  the  eye.  Then  a  curved  incision  should  be  carried  from 
a  point  below  the  eye  to  the  zygoma.  The  flap  thus  outlined  should  be  turned 
back  and  down.  \\  ith  a  bone  forceps  the  connection  between  the  nasal  bone  and 
the  superior  maxilla  is  divided  and  the  nose  is  dislocated  toward  the  opposite  side. 
This  gives  access  to  the  nasal  and  antrum  cavities.  One  can  remove  most  of 
the  anterior  bony  wall  of  the  antrum  and  the  floor  of  the  orbit,  and  in  this  way 
secure  a  fairly  wide  expostu-e.  The  alveolar  border  and  the  hard  jmlate  of  the 
upper  jaw  ma}-  be  preserved.  This  procetlure  is  less  radical  than  the  total  iv- 
section  of  the  upper  jaw,  and  I  am  inclined  to  the  opinion  that  one  should  give 
this  method  the  preference,  as  it  is  less  mutilating  and  as,  in  any  earl}^  operable 
case,  it  offers  as  nuich  hope  of  a  permanent  cure  as  may  reasonably  be  entertainetl. 

Less  Radical  Procedures. — The  number  of  operations  which  are  described  l)y 
Harmer  and  Glas,  and  pictured  by  Bryant  and  von  Esmarch  in  their  text-books 
on  operative  surgery,  is  almost  as  great  as  the  number  of  possible  tumors.  Each 
operation  is  based  on  the  principle  of  a  temporary  resection  which  allows  an 
exposure  of  the  nasal  cavity  and  the  removal  of  the  intranasal  growth  with  the 
least  permanent  deformity.  None  of  these  operations  appears  to  me  to  be  feasi- 
ble for  malignant  tumors. 

The  temporary  resection  of  the  nose  (Chassaignac's  method  and  von  Lan- 
genbeck's  method)  may  be  emploj'ed  for  the  removal  of  those  benign  polypi 
which,  on  account  of  their  size  and  position,  are  inaccessible  to  intranasal 
operation. 

With  the  evidence  at  hand  I  am  more  firmly  convinced  than  ever  that  be- 
nign intranasal  lesions  are  accessible  to  intranasal  methods  in  the  hands  of  the 
expert,  that  malignant  lesions  should  be  recognized  earlier  by  the  routine  mi- 
croscopic examination  of  pieces  excised  for  diagnosis,  and  that  for  such  tumors 
only  the  more  radical  extranasal  operations  should  be  performed,  the  most 
radical  of  which  consists  of  complete  excision  of  the  upper  jaw.  But  I  would 
suggest  that  a  somewhat  less  radical  procedure  should  be  employed, — one  in 
which  the  ah'eolar  border  and  palate  of  the  upper  jaw  are  preserved  (unless, 
of  coiu'se,  these  areas  are  involved).  I  feel  that  all  the  other  very  ingenious 
methods  are  of  historical  interest  onlv. 


III.  INFLAMMATION   OF  THE   JAW.S   AND   THEIR   SOFT   PARTS. 

\\'ith  good  dentistr}'  and  thorough  care  of  the  mouth  and  teeth  the  chief 
portals  of  entrance  for  the  more  serious  inflammations  are  excluded. 

In  the  inflammatory  swellings  about  the  teeth  and  the  upper  and  lower 
jaws,  one  must  make  a  differential  diagnosis  from  new-growths.     In  m\-  e.x- 
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]>onvuvv,  t\m  ha.s  not  been  a  very  difficult  procedure.  In  the  few  ram-  in 
whirl,  a  differeniml  diagnosis  seemed  impossible  I  hare  always  treated  the  legion 
as  ij  it  were  inflammatory,  because  I  teas  quite  convinced  that  any  new-grouth 
assoaated  with  so  much  infiltration  would  be  hopeless  from  the  standmmU  of 
operative  removal  This  rule  ivill  be  found  to  be  a  good  one  in  other  localities 
besides  the  javs. 

Perthes   (op.  cit.)   recognizes  a  hiematoKenic  ostitis  of  the  jaw.  with  and 
without  a  precetling  infectious  disease.     Then  he  describes  two  kinds  of  i)eri- 


Fig.   (ilS. — Pathol.    NO.   7(577.      .Vuthor'- lasr-.      Hiniorrliagic  Periostitis    of  Left  Lower  .law, 
tr.iumMtii'  in  Haiiti's  iliscaso.     Wliite  foinalc.  agi'il  twenty-two  years;  syinptoiiis  four  ilays. 

ostitis  and  osteomyelitis — one  secondary  to  infection  through  the  teeth  or  from 
inflammations  of  tlie  gums,  the  other  traumatic,  following  the  extraction  of 
teeth,  or  from  fractures.  Among  the  specific  inflammations  tuberculosis,  acti- 
nnmycosis,  and  .sy])hilis  must  be  borne  in  mind.  Among  the  toxic  iiiHannna- 
tiuns  the  necrosis  of  phosphorus  and  that  of  ai-senic  are  not  infrequent,  antl  in 
addition  there  is  a  similar  inflannnation  with  necrosis  among  the  workei-s  in 
niother-(if-]iearl. 

In  the  majority  of  ca.-^es  the  infection  begins  in  the  ginn  or  about  the  teetii 
and  rarely  in\-olves  a  large  area,  nor  is  it  associateti  with  nmch  necrosis  of  lx)ne. 
In  the  upper  jaw  the  chief  danger  is  an  antrum  sujipuration,  while  in  the  lower 
jaw  the  jx-riostitis,  if  not  checked,  may  lead  to  total  necrosis.  In  some  of  the 
cases  the  perimaxillary  phlegmon  (cellulitis  of  the  neck,  floor  of  the  mouth,  and 
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pharynx)  is  the  most  serious  oomiiHcation,  while  in  a  few  rare  instances  there 
may  bo  an  extensive  thromljophlehitis  whicli  may  eventually  extend  to  the 
veins  of  the  brain. 

In  the  more  chronic  cases  one  must  carefully  examine  for  tuberculosis,  the 
ray  fungus,  and  the  Si)irocha'te  pallida,  and  must  also  think  of  the  possibility 
of  some  toxic  substance  like  phosphorus  or  arsenic. 

Hemorrhagic  Periostitis. — I  have  called  attention,  in  the  section  relating  to 
tumors  of  the  alveolar  border,  to  a  peculiar  uniform  h3-pertroph3-  of  the  gums 
a,?sociatcd  with  leuka'mia  (Figs.  5.5.5  and  5.56).  and  here  I  wish  tn  emjihasize 
the  fact  that,  in  some  of  the  grave  ana-mias  and  tliseases  of  tlie  ijloml  accom- 


Fig.  619. — Anterior  Lateral  View  of  the  Upper  and  Lower  .laws,  with  the  external  cortical  portion 
of  the  bone  covering  the  root.s  of  the  teeth  removed,  exposing  the  cancellated  tissue,  the  roots,  and  the 
cribriform  tubes.      (From  Cryer's  "Internal  Anatomy  of  the  Face.") 


panied  with  Ijleeding  from  the  gums,  there  may  occur,  after  traumatism  and 
especially  after  extraction  of  teeth,  a  sudden  swelling  of  the  body  of  the  lower 
jaw  accompanied  by  redness,  tenderness,  and  a'dema.  At  first  sight  this  re- 
sembles acute  purulent  periostitis,  but  there  is  neither  fever  nor  sejjtic  leuco- 
cytosis.  Fig.  618  is  a  photograph  of  an  intere-sting  and  rare  ohservation  of 
this  nature.  The  patient,  a  white  girl  aged  twenty-two,  had  passed  through 
a.i  attack  of  typhoid  fever  five  years  previously,  and  since  that  time  she  had 
observed  redness  and  bleeding  from  the  gum.  Four  days  before  she  came 
under  my  care  a  profuse  hemorrhage  from  the  gum  had  taken  place,  and  the 
swelling  of  the  lower  jaw  had  then  made  its  appearance.  The  pigmentation, 
the  appearances  presented  by  the  blood,  and  the  large  spleen  indicated  Banti's 
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disease.  The  swelling  of  the  jaw  disappeared  in  about  ten  days.  This  patient 
has  now  Ijeen  under  my  observation  for  a  period  of  three  j-ears  and  there  has 
been  no  recurrence  of  the  hemorrhagic  periostitis. 

Infections  Through  and  About  the  Teeth.— The  permanent  tooth  fFig.  619) 
is  embedded  in  a  bony  sac,  the  alveokr  process  of  the  jaw.  This  is  well  .«hown 
in  the  figure.  The  bone  forming  the  tooth  sac  is  lined  with  perirxsteum:  this 
periosteum  is  reflected  about  the  root  of  the  tooth,  the  two  surfaces  coming  in 
contact.  Tliis  tissue  is  unusually  vascular  and  .sensitive.  Surrounding  the 
so-called  neck  of  the  tooth,  between  the  root  and  the  crown,  there  is  connective 
tissue,  quite  vascular,  covered  with  squamous  epithelium.    This  is  called  the 


Fig.  620. — Skull  of  Child,  aged  six  years,  illustratinp  the  dutiduous  tttth  in  position  ami  the 
development  of  the  permanent  teeth.      (From  Over.  "Internal  Anatomv  of  the  Face,"  S.  S.  While 

Dental  Mf|i.  Co..  Philadelphia.  101)1.) 

gum,  and  this  gum  ti.ssue  is  intimately  cunncctcd  with  the  periosteum.  While 
the  [jeriosteum  is  sensitive,  the  gum  is  not  so.  The  enamel  crown  of  the  tooth 
extends  a  little  below  the  gum.  The  body  of  every  tooth  is  |)ierced  liy  a  canal, 
and  this  canal  enters  one  or  more  roots.  These  root  canals  are  the  chief  por- 
tals of  entrance  for  infection  when  the  enamel  has  been  injured  ami  the  tlentine 
ex])os(il.  ^^'hl•n  dentists  fill  teeth  without  di.«;infecting  the  root  canal  with  a 
fine  iieeille  dipi)ed  in  carbolic  acid,  there  is  fretiuently  trouble.  Whenever  there 
is  tenderness  of  a  tooth,  with  tenderness  and  swelling  about  its  root,  seairh 
should  be  immediately  made  for  the  cavity,  and  the  root  canals  should  Ix"  ilis- 
infected.  I  wish  to  emphasize  this  point,  Ijccause  in  my  experience  most  sur- 
geons antl  not  a  few  denti.sts  are  ignorant  of  this  important  point.  The  sur- 
geon antl  dentist  must  consult  together,  and  I  am  confident  that  many  serious 
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iiifirtions  of  the  upixT  and  lower  jaw  can  l>c  pivvcntcil  liy  early  e\|i(isuiv  ami 
disinfection  of  the  root  canal. 

When  the  infection  extends  iieyond  the  tooth  we  have  an  alveolar  perio.^^- 
t  it  is.  This  may  lead  at  once  to  a  gmii  boil  or  an  abscess,  with  or  without  necro- 
sis. If  unchecked  and  of  a  virulent  character,  the  alveolar  periostitis  of  the 
lower  jaw  may  extend  and  lead  to  total  necrosis.  This  occurs  very  infrequently 
in  the  upper  jaw  where  extension  is  chiefly  into  the  antrum.  The  close  rela- 
tion of  the  roots  of  the  teeth  of  the  upjx-r  jaw  to  the  antrum  cavity  are  shown 
in  Fig.  (ilO. 

Xtm-IirupU'd  Teeth. — Fig.  620  sliows  the  relations  of  the  erupted  and  non- 
erupted  teeth  in  a  child,  and  I'ig.  fil'l  a  non-eruj^ed  wisdom  tooth.  These 
relations  must  be  borne  in  mind  in  obscure  infections  of  the  upper  and  lower 


Fig.  621. — Impacted  Lower  Third  Molar  Tooth,  with  pressure  on  the  !nfradentalner\'e;  s\Tnptoms 
of  neuralgia.      Diagnosi-s  could  be  made  by  x-ray.      ( From  Cryer.  op.  cit. ) 


jaws.  An  .r-ray  picture  will  always  show  the  ].)resence  of  a  non-eru]:)ted  tooth, 
and  dentists  to-day  are  employing  the  .r-ray  for  diagnosis  with  most  gratifying 
results. 

Gingivitis  or  Stotnatitis. — As  compared  with  infections  of  the  teeth,  primary 
infections  of  the  mucous  membrane  of  the  alveolar  border,  or  the  so-called  gum. 
are  relati\'ely  infrequent  causes  of  osteomyelitis.  Mercurial  gingivitis  is  not 
difficult  to  recognize.  Rarely  is  it  followed  by  alveolar  periostitis  and  necrosis. 
The  blue  line  on  the  gum  in  lead  poisoning  never  goes  an}-  further.  AMth  the 
bleeding  of  gingivitis  in  scurvy,  purpura,  and  ha?mophilia  there  is  practically 
never  any  secondary  involvement  of  bone.  The  very  virulent  forms  of  sto- 
matitis in  children  are  always  accompanied  by  gingivitis,  but  seldom  go  on  to 
periostitis   and   osteom3'elitis.     The  mucous   patches  of  syphilis   and  the  soft 
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characteristic  ulcers  of  tuberculosis,  althou<?h  not  freiiuciit.  should  be  recog- 
nized when  situated  on  the  gum. 

Kiggs'  Disease  (Pyorrlicca  alveolaris) .—In  this  rare  lesion  there  is  a  scanty 
purulent  secretion  associated  with  atrophy  and  recession  of  the  gum.  The 
tooth  is  exposed  beneath  the  enamel.  In  more  advanced  ca.-^es  the  tooth  lie- 
comes  loose,  and  the  disease,  if  unchecked,  leads  to  the  lo.ss  of  teeth. 

Pulpitis  and  Gingivitis.— Fu\]nt\i^  (inflammation  of  the  ti.xsue  filling  the 
r-anal  of  the  tooth)  and  gingivitis  are  di.sea.ses  easily  controlled  by  good  den- 
tistry and  cleanliness.  In  my  experience  every  individual  who  has  difficulty 
in  keeping  the  teeth  clean  should  be  given  a  tooth  i)aste  or  powder  contain- 
ing some  potassium  chlorat<\  Now  and  then  there  are  no  sym|)toms  of  the  low 
•crade  of  inflammation,  except  a  little  bleeding  and  tenderness  of  the  gum. 
Potassium  chlorate  acts  as  a  specific  in  such  cases. 

Different  Forms  of  Periostitis  and  Osteomyelitis. 

The  relative  proportion  of  grave  and  slight  infections  of  the  upper  and 
lower  jaws  can  be  demonstrated  by  the  following  statements  in  regard  to  sixty- 
eight  cases  of  which  I  po.ssess  good  records. 

Among  thirty-five  cases  involving  the  lower  jaw  there  were  but  two  exam- 
l)l('s  of  tuberculosis,  and  iiut  four  in  which  there  was  comjilete  necrosis  of  the 
l)()dy  of  the  lower  jaw.  In  the  remaining  cases  the  jx-riostitis  was  a.<sociated 
w  ith  some  slight  necrosis  of  the  alveolar  border  in  fifteen  cases,  anil  with  par- 
tial necrosis  of  the  body  of  the  jaw  in  fourteen  cases.  But  this  necrosis  leads 
to  no  deformity.  In  the  remaining  two  cases  the  infection  wa,s  confined  to  the 
soft  parts  only.  Osteomyelitis  of  the  jaw  secondary  to  fracture  or  a  bullet 
wound  is  rather  infreciuent.  Most  fractures  properly  treati'il  heal  without 
iiici-osis. 

It  will  lie  observed  that  in  infections  of  the  lowei'  jaw  total  necrosis  and 
tul)('rculosis,  which  is  usually  associated  with  total  necrosis,  are  nut  very  fn-- 
qucnt  com])lications. 

.\mong  twenty-four  cases  in  which  there  was  infection  of  the  upjier  jaw  there 
were  fifteen  in  which  the  di.sease  was  associated  with  antrmn  sui)i)uration. 
Total  necrosis  of  the  upper  jaw  was  not  ob.served  in  a  single  instance.  Alveo- 
lar periostitis  with  slight  necrosis  of  the  alveolar  bonier  was  present  in  nine 
cases. 

r>arly  intervention  is  more  important  in  infections  of  the  ui)per  than  in  iho.-^e 
of  the  lowei'  jaw,  for  the  danger  arising  from  total  n(>crosis  of  the  latter  is  le.-vs 
serious  than  the  danger  which  is  associated  with  involvement  of  the  antrum. 

Alveolar  Periostitis. — The  pain  from  an  alveolar  periostitis  is  not  distinguish- 
able from  that  of  an  ordinaiy  toothache:  but,  when  the  inflammation  is  con- 
fined to  the  tooth  (pulpitis),  the  tooth  is  tender,  anil,  when  it  has  extendinl 
to  the  alveolar  periosteimi.  tapping  of  the  alveolar  border  is  extremely  painful, 
and  there  is  swelling  in  this  locality.  There  is  not  much  difficulty  in  making 
the  diagnosis.  The  question  always  arises  as  to  when  an  incision  should  Ik- 
made.     If  there  are  simply  tenderne.-^s  and  a  little  swelling  it  is  justifiable  first 
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to  treat  the  tooth:  Imt  it'  the  ease  is  seen  late,  and  if  the  (edema  ami  swelling 
have  extended  to  the  cheek  from  the  upper  jaw,  or  to  the  tissue,?  over  the  botly 
of  the  lower  jaw,  an  incision  should  be  made  at  once  under  local  ana-sthesia. 
Pus  is  usually  encountered.  The  incision  should  be  carried  to  the  bone.  Now 
and  then  no  pus  is  found,  l)ut  the  symptoms  are  relieved.  In  some  cases  the 
alveolar  abscess  from  the  periostitis  is  of  a  subacute  or  chronic  character  and 

ruptures  spont.",neously.  In  such 
cases  the  focus  of  disease  is  more 
apt  to  l)e  in  the  root  than  in  the 
alveolar  bone,  and  the  treatment 
should  be  hrst  instituted  by  the 
denti.st. 

Early  incision,  in  alveolar  ])eri- 
ostitis,  will,  I  am  confident,  pre- 
vent the  involvement  of  the  antrum 
in  infections  of  the  upper  jaw,  and 
necrosis  in  infections  of  the  lower 
jaw. 

Metastatic  Infections  of  the  Neck- 
in  Alveolar  Periostitis.  —  Now  and 
then  an  abscess  forms  in  the  neck 
with  no  evidence  of  infection  of  the 
lower  jaw  except  a  carious  tooth, 
or  an  abscess  may  develop  in  the 
antrum  or  the  temporal  fossa  from 
a  pulpitis  of  a  tooth  in  the  upi)er 
jaw.  In  Fig.  622  is  shown  a  very 
large  abscess  in  the  submaxillar}- 
triangle  of  the  neck.  In  this  patient 
nothing  could  be  found  but  a  tooth 
in  which  there  w'as  a  cavity.  These 
abscesses,  which  are  most  frequent  in  children,  may  arise  without  any  prodi'onial 
symptoms  on  the  jjart  of  the  carious  tooth.  It  is  from  observations  like  this  that 
one  learns  the  importance  of  frecjucnt  dental  supervision  of  the  teeth  in  children. 
It  is  only  necessary  in  these  abscesses  to  open  and  drain  them.  A  small 
incision  is  sufficient;  the  scar  need  never  be  disfiguring. 

Si7iuses  in  Chin  and  Neck  Secondary  to  Pulpitis  or  Alveolar  Periostitis. — 
Clinically,  the.se  sinuses  fall,  as  a  rule,  into  two  groups.  In  the  smaller  group 
there  is  a  histor}^  of  spontaneous  rupture  or  incision  of  an  abscess,  as  illustrated 
in  Fig.  622;  in  the  larger  group  the  symptoms  are  chronic,  and  the  sinus  ap- 
peal's, without  previous  warning,  in  the  neighborhood  of  the  chin  or  in  some 
dependent  position  in  the  neck.  In  my  experience,  in  addition  to  the  treatment 
of  the  tooth,  it  is  generally  necessary  to  excise  such  a  fistula.  It  is  justifiable, 
however,  as  a  preliminarj'  treatment,  to  try  disinfection  with  pure  carbolic 
acid  followed  by  alcohol,  and  then  to  inject  the  bismuth-vaseline  paste  of  Beck. 


Fig.  622.— Pathol.  No.  8429.  Author's  Case.  Sub- 
maxillary Abscess  associated  with  pulpitis  of  a  molar 
tooth  of  the  left  lower  jaw,  but  with  no  evidence  of 
alveolar  periostitis.  Cured  by  extraction  of  tuoth  and 
incision  of  abscess. 
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Alveolar  PerioMili.^  with  Necrosis  of  t lie  Alveolar  Border.  -The  syiii|it()iiis  do 
iiol  (liffcrfntiatc  thi.s  lesion  from  the  simple  jM-riostitis  without  necrosis.  As 
a  rule,  this  cDinplication  is  encountered  only  when  ireatnient  has  Iwen  insli- 
inlcd  late.  Ill  other  cases  it  is  associated  with  the  spontaneous  ni|)ture  of 
the  abscess.  .\s  tlic  ix'crotic  i)one  is  small  there  is  no  ohjection  to  its  immedi- 
alr  removal. 

Pei-iostitis  of  (lie  Loiver  Jaw,  ivilh  Partial  or  Total  Necronis. — Clinically,  the 
local  and  general  conditions  of  these  patients  are  such  that  they  at  once  dif- 
feicntiate  the  diseas(>  from  the  inHanmiations  of  a  milder  degi-ee.  There  arc 
hi<ih  fever  and  leucocytosis,  and  all  the  usual  signs  of  general  infection,  and 
I  he  local  symptoms  are  much  more  severe.  Now  and  then  the  di.sea.se  is  com- 
jiiicated  by  a  distinct  cellulitis.  The  lesion,  as  a  rule,  can  be  jyrevented  by 
>i(iod  denti.stry,  and  its  further  spread  may  be  arrested  by  an  early  incision  of 
the  parts  involved  in  the  alveolar  periostitis.  In  a  very  few  ca.ses  the  infection 
tiaxils  so  rai)idly  that  within  from  twenty-four  to  forty-eight  houi-s  the  entire 
lower  jaw  is  involved  in  the  inflammatory  process.  In  the.se  very  acute  infec- 
iIdiis  one  should  not  confine  the  incision  to  the  mouth  only,  but  incisions  should 
!»■  made  in  the  neck  and  cari-ied  down  to  the  JKinc.  .Multiple  incisions  are 
usually  r(i|iiir((l.  When  the  acuteness  of  the  inflammatory  process  has  sul>- 
sidi'il  one  should  be  very  consei'vative  in  the  rrn:o\-al  of  the  dead  l)one.  Wait 
until  the  peiiosteiim  throws  out  an  involucrum  of  sufficient  sti'ength  to  prc- 
scr\i'  the  contour  of  the  jaw.  The  seque.strum  should  be  removed  in  small 
pieces  and  at  intervals. 

The  nio.st  unfortunate  complication  is  the  lo.ss  of  the  trcth.  In  two  ca.ses 
which  I  had  under  ob.servatioii  for  a  jieriod  of  Im  years.  I  was  abli'  to  |)reserve 
the  continuity  of  the  lower  jaw,  but  not  the  teeth.  Both  of  the.se  patients 
wear  plates. 

Secoiiddrji  Infections  of  the  Anlriun  from  Alveolar  IWiostitix  of  the  lf)])er 
.1(111-. — For  a  discussion  of  this  subject  see  page  S79. 

Serondori/  Mi/ositis  Leadin(i  to  Ankyloxi.s  of  the  Lourr  .loir.  \  will  considi-r 
this  coinplicatioii  when  I  come  lo  describe  lesions  of  the  temporo-ma\illar_\ 
joint. 

TV.   TrBKRCrLOSIS   OF   Till':   .l.\WS. 

From  a  clinical  standpoint  there  is  really  no  difference  between  pyogenic 
periostitis  and  osteomyelitis  and  tuberculous  periostitis  and  osteomyelitis. 
The  tuberculous  infection  resembles  the  subacute  or  chronic  pyogenic  infection, 
but.  as  it  is  quite  possible  for  tuberculosis  to  be  seccmdarily  engrafted  on  the 
pvogenic.  we  may.  in  tuberculosis  of  the  jaw,  get  a  hisP.ry  of  an  acut.>  oiis<-t. 
.\ccording  to  Pei'thes  (op.  rit.).  tuberculosis  of  the  periosteum  anil  Iwne  of  the 
upper  and  lower  jaws  may  be  secondary  to  a  tuberculous  ulcer  of  the  mucous 
membrane,  or  the  intcvtion  may  reach  the  jaw  through  a  carious  tooth,  or  it 
mav  be  ha'tuatogetiic. 

"in  my  experience,  tuberculosis  has  alw.ays  involvd  the  lowr  jaw  ami  has 
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l)con  characterized  Ijv  nuiltiple  i^inuses  and  large  sequestra.  All  the  cases 
which  I  have  observed  have  been  in  colored  children  \nider  ten  years  of  age. 
(iood  results  wnv  ()l)tained  by  rather  conservatiN'e  measures,  such  as  removal 
of  the  se(|uestra  and  injections  of  iodoform  emulsion  into  the  sinuses,  combined 
with  tlic  usual  medical  trcalniciit  Inr  tubci-culosis.  There  is  notliing,  there- 
fore, except  tile  iiaked-eye  and  the  uiicroscoiiic  appearances  of  the  tissues  to 
characterize  tuberculous  |ieriostitis  and  osteomyelitis  of  the  jaw.  One,  liow- 
c\-er,  may  be  sus|iicious  of  the  existence  of  a  tuberctilous  or  an  actinomycotic 
infection  from  the  gi-ealei'  amount  of  induration  in  the  soft  parts  about  the 
sinuses.  In  tuberculosis,  as  in  actinomycosis,  the  first  sign  of  disea.'^e  may  be 
the  presence  of  small  abscesses  in  the  mouth,  along  the  alveolnr  boidiT,  or  in 
the  nec'k  beneath  the  body  of  the  lower  jaw.  Such  chronic  abscesses,  however, 
are  not  im|iossible  in  a  pyogenic  infection.  The  point  which  I  wish  to  emphasize 
is  this:  that  in  all  .abscesses  in  anil  about  the  jaw,  especially  when  they  have 
formeil  with  but  slight  symptoms,  a  careful  examination  should  be  made  for 
the  presence  of  either  llie  lubei-cle  bacilli  or  the  ray  fungi,  because  the  demon- 
stration of  one  or  the  otliei-.  especially  the  ra}'  fungus,  indicates  a  more  radical 
treatment  than  is  reipiired  for  the  pyogenic  infection. 

When  tuberculosis  of  the  mucous  membrane  begins  in  the  gum  it  gives 
lise  to  an  ulcer  which,  I  think,  can  always  be  differentiated  from  carcinoma. 
This  ulcer  has  a  ragged,  undermined  edge  and  it  is  fi'ce  from  any  evidence  of 
induration.  When  the  ulceration  reaches  the  periosteiun  this  li.s.sue  is  de- 
stroyed and  there  follows  necrosis.  In  this  form  of  tuberculosis  of  the  jaw  the 
disease  may  be  limited  to  a  small  area. 

In  tuberculosis  of  the  upper  or  lower  jaw,  which  has  originated  through  a 
carious  tooth,  the  diagnosis  at  first  is  more  difficult.  The  lesion  is  fre(iuentl\- 
observed  in  children,  and  the  swelling  about  the  tooth  in  the  beginning  of  the 
disease  does  not  differ  from  what  is  observed  in  a  non-tuberculous  case,  but 
the  persistence  of  a  boggy,  indurated  swelling  after  treatment,  oi'  after  extrac- 
tion of  the  tooth,  should  make  one  sus|)icious.  Cases  of  this  natinc  are  not  diag- 
nosed, as  a  rule,  until  typical  tuberculous  granulation  tissue  has  formed  and 
se(iuestration  has  taken  ])lace. 

In  tuberculosis  of  a|)pareiitly  luematogenic  origin  the  clinical  picture  is  some- 
what different.  The  upper  jaw,  it  has  been  found,  is  the  one  more  fre(|uently 
involved.  A  swelling  makes  its  appearance  over  the  infraorbital  ridge;  a  small 
abscess  and  then  a  sinus  develop  in  this  locality,  and  a  small  set|uestrum  is  dis- 
charged; healing  may  eventually  take  place,  with  slight  ectropion  of  the  lower 
lid.  According  to  Perthes  this  course  is  quite  characteristic ;  but  I  have  observeil 
a  similar  picture  in  what  I  thought  was  a  non-tuberculous  antrum  infection. 
which  spontaneously  ])erforated  just  below  the  infraorbital  ridge.  In  the  three 
cases  which  I  have  seen  the  affected  tissues  were  studied  microscopically,  and 
at  the  operation  no  evidence  of  tuberculosis  was  found.  For  this  reason  1  am 
of  the  opinion  that  the  clinical  ])icture  described  by  Perthes  is  not  neces.sarily 
pathognomonic  of  tuberculosis.  In  young  infants  a  ha'matogenic  tuberculous 
process  of  the  frontal  or  palatine  bone  may  have  a  picture  so  similar  to  that 
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of  ail  ciiipyema  of  the  aiilniiu  that  a  (iiffcrcntial  diafjimsis  is  possible  only  wlicn 
we  consider  that  at  this  aj^e  no  antrum  sinns  exists. 

Ill  tlic  lower  jaw  the  di.sease  hcfjins,  as  a  rule,  .soniewlial  acutely,  without 
an  ulcer  on  the  fjuin  or  a  carious  tooth.  One  or  more  little  lumps  apjx'ar  along 
the  alvcoLii  iiorder  and  over  tlii'  l.ody  of  the  lower  jaw.  Tlii-n  the  lymph  ikmIcs 
ill  the  siiliiiiaxillary  trianiile  sw.ll.  and  afterward  simi.ses  develop  in  the  mouth, 
aloiiji  tlic  alveolar  border,  and  in  the  neck.  In  the  latter  locality  they  can  In- 
traced  from  the  surface  to  the  body  of  the  jaw  and  to  the  lymph  nodes.  The 
description  of  Perthes  coiresponds  ixaclly  with  what  1  observed  in  the  two  ca.ses 
which  came  under  my  oliservation.  In  both  of  the.se  cases  the  patients  were 
colored  children  about  five  years  of  aj^e. 

T  iiherculosis  of  I  he  A  ntriuii.  -Althoujih  the  diseases  of  the  maxillary  and  other 
sinuses  are  eonsiflered  elsewhere,  f  wish  to  call  attention  her-e  to  the  jMissibility 
of  the  occurrence,  in  the  aiitruni  of  an  adult,  of  a  tuberculous  inflammatory 
proces.s  which  caiinol  be  distiiiuiiisiied  clinically  from  sarcoma  or  carcinoma. 
Only  a  few  cases  of  this  nature  have  been  reported  in  the  literature*  1  desire 
to  i-efer  to  the.se  ca.ses,  however,  as  further  evidence  of  the  importance  of  ex- 
ploriiifi  the  antrum  before  one  sui)jects  the  patient  to  a  typical  icscction  of  the 
upper  jaw. 


V.    A("n.\()\n('()SIS   ()!••   TlIK   .I.WVS. 

.\s  my  ])ersona]  ex|)erieiice  with  this  infection  generally,  and  witli  its  involve- 
ment of  tile  jaw  specially,  is  limited  to  a  few  cases.  1  must  b.ase  lliis  de>cription 
chiefly  upon  the  excellent  resume  of  Perthes. 

.\ctinoinycosis,  when  it  imnlves  the  region  of  the  jaw,  jircsents  itself  most 
coiumoiily  as  an  infection  of  the  soft  parts  alone.  In  a  smaller  numlx-r  of  ca.ses 
it  is  observed  as  an  infection  of  the  soft  parts  with  secondary  involvement  of  l)one: 
under  these  circumstances  it  must  be  differentiated  from  pyofjenic  and  tulx-r- 
ciilous  |)eriostitis  and  o.steomyelitis.  In  atill  another  (jroufi  of  rnse.^  it  rt/j/>e/ir.s 
IIS  a  primary  central  npcro.s/.s  nr  as  a  central  neic-firnicth  of  the  lower  jaw.  ami 
niiift  then,  he  differentiated  from  tunwrs  proper. 

^^'hen  the  actinomycotic  infection  presents  it.self  clinically  as  an  aUscess 
in  till'  region  of  the  jaw  there  is  nothing  to  differentiate  it  from  some  acute 
or  chionic  abscess  due  to  other  causes.  When  this  ahsce.ss,  however,  is  opened, 
careful  observation. will  disclose  the  presence  of  sulphur  granules  in  the  thick, 
creamy  pus.     The  diagnosis  can  lie  confirmed  by  microscopic  examination. 

ra.ses  of  this  kind  are  not  often  observed  hi-st  by  the  (>xperience<l  surgeon, 
and  bacteriological  investigation  has  usually  been  omitted.  Most  freipiently  these 
jiatients  present  them.'^elves  with  sinuses  in  the  region  of  the  upper  or  the  lower 
jaw,  or  in  both  regions,  and  they  give  a  history  of  multiple  chronic  abscesses 
which  have  ruptured  or  have  been  incised.     Some  of  these  sinu,s.'s  ojien  upon 

*(n,Mu.ii.  in  .\rohiv  f.  klin.Chir.,  19113,  vol.  lxx.,p.841;  aud  WoltT.  in  .\r.-l.iv  f.  klin.  Cli.r. 
19()(),  vi)l.  lx.\.\i.,  ii.,  p.  221. 
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llic  siirfaiT  til'  the  skill,  wliilc  nthcis  (ipcn  iiitci  the  iiuiutli.  In  tlicsc  cuscs.  on 
palpiitioii  one  is  struck  willi  tlic  cxcrssivc  a  huh  in  I  nf  scar  tissue  wiiicii  surnuniils 
the  sinuses,  .\c.\l  Id  tlie  sul| liuw  jii-anules  in  the  pus  or  ^iranulatinn  tissue,  ihi.- 
Iiv|icrtil)r(isis  in  the  lia.se  of  tlie  i;ianuiati()n  tissue  is  a  characteristic  feature  of 
actinomycotic  infection,  and  wiieii  the  ixine  is  in\-()ive(l  there  is  often  hypei-- 
o.stosis  due  to  an  ossifyin;i  periostitis.  Tiie  sinuses  nia\"  i)e  \'ery  inunerous. 
(I'"i<;-.  iy-'i.) 

When  tiiere  lias  been  seconthiry  invol\-enient  of  tlie  ui)l)er  or  the  lowei-  jaw 
from  iiilVction  of  the  adjacent  soft  parts,  there  is  iiothiiifr  es]iecially  chaiacteiis- 


li<^  (i-.M.- Sui;;.  .\,,  Ij:k)2.  .luliris  H.ipkiiis  Hospital.  I  lalstcd's  Clinic.  .Xctiiiomyrosis  of  I'aco, 
witli  multiple  sinuses  and  ab.soesscs  alxnit.  but  not  involving,  thp  jaws.  .\ge  seventeen  years,  .symptoms 
nine  montlis.  Deatli  at  end  of  fonr  an<l  a  half  years,  from  general  tnb)erenlosis.  .Vetinomvi  o>is  .-ipjiar- 
.iitly  enre.l 

tic  of  the  hone  in\dl\'emenl  lo  ilist  in^uish  the  lesion  from  1  uheiculosis  oi-  chronic 
pyofjenic  infection. 

The  ca.ses  in  which  the  actinomycosis  involves  the  centre  of  the  lower  jaw 
are  rai-e.  They  present  themselves  clinically  as  a  swellinti  of  the  lowei-  jaw. 
with  one  or  more  sinuses  opening;  upon  the  surface  of  the  mucous  memliraiie. 
and  on  incision  one  finds  a  cavity  tilled  with  Ki'anulation  ti.ssue.  pus.  se<|uestra. 
and.  in  .some  cases,  an  involucrum.  In  a  few  instances  the  central  hone  ah.scess 
has  heeii  found  to  |io.ssess  no  communication  with  the  external  world. 

In  a  very  few  ca.ses  the  central  actinomycotic  infection,  with  its  pu.s  and 
granulation  tis.suo.  has  tjiven  rise  to  an  exiiansion  of  the  outer  shell  of  bono  and 
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'  foniiatiou  of  a  dcfinilc  liiiuor-likc  fjnmlli  with  a  hone  capsule.  (Fi>;.  (L'4.; 
those  ca^^cs  a  dittcrcnlial  (hajiiiosis  fnnii  a  hcni^ii  (Jcntifjcroiis  cyst,  a  central 
unaiitinc  cijithelioina.  or  ,i  .siiroiiia,  cannot  l)e  made  without  an  exploratory 
iMon.  A.s  a  matter  of  fad,  in  \ery  many  of  these  ca.-es  the  diagnosis  (.f  cen- 
'  .-sarcoma  has  f.een  made  ami  mi  the  stren-;th  of  this  dia>;nosis  total  rr.-^eciion 
been  iwrformed. 

Forthediafiiiosisof  actinomycosis, therefore,  tile  surjicon  must  constantly  U'ar 
s  infection  in  mind  when  he  encounters  lesions  of  any  Ivind  in  the  upper  or 

lower  jaw,  or  in  their  iimnediale  vicinity.  Tlie  rule  which  I  wish  a^ain  to 
phasi/e  is  tiiat  an  exj-loratoi-y  incisi<in  should  always  he  made  hefoi • 


resorts  to  total  resection  of  the  jaw.  By  means  of  such  an  incision  the  siu'fieon 
will  lie  alili'  to  expose  all  cent  r.al  lesions  to  the  naked  eye.  The  i)us  and  the 
acliiinmycotic  jiramilal  ion  tissue  -lioiild  iie\'ei-  he  mistaken  for  a  new-growth. 
In  some  cases  the  sulphur  uranules  are  so  scanty  that  they  may  he  overlookeii. 
It  should,  however,  he  the  rule  in  cNcry  case  of  infection  to  examine  the  jms 
:iii(l  iii'aimlation  tissue  at  once  with  the  microscope  hefore  one  resorts  to  the 
operati\-e  procedure. 

Ill  ihe  tivatmeiit  of  .actinomycosis  of  the  jaws  the  same  principles  apply 
;is  elsewliere,  witli  some  modifications.  All  authoritii's  ajiree  that  thc^^e  jia- 
tienls  sliould  receive  potassium  iodide  in  increa-sinj;  do.'^es.  Mevan,  of  C'hica<;o 
{.loiii-.  Aiiier.  Med.  .l.-.^e.,  Nov.  11th.  KM).")),  recommends  copper  sulphate  in  doses 
of  ahout  live  irrains  tliive  times  a  day.  \'ery  few  authorities  are  content  with 
medical  treatment  only.  Sawyers  [.Joiif.  Aiinr.  Med.  Assn.,  May  11th.  UHJl). 
from    his    studv    of    the    literature.    .>;eenis    content    with    nu'dical    treatment 
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and  iiTigalion  with  i)otast;iuiii  ioiliilc  In  ISU'.I,  Joliii  Ruriih,  of  15a!tini(nv 
lANimlfi  of  Simjern,  1899,  Vol.  XXX.,  i)]).  117,  (lOo,  and  722),  collcclcd  all  Ihc 
cases  which  had  hern  observed  in  America.  His  conclusions  afjree  wilh  lliose 
of  Perthes  and  other  (leriiian  autlioiilies. 

Perthes  ad\(>cates  ihe  c()nser\ati\'e  treatment.  The  al)scess  and  sinus 
should  he  freely  opened;  the  granulation  tissue  should  be  excised  or  curelti'd: 
disinfection  should  be  instituted  with  pure  carbolic  acid,  iodine,  or  the  Pa(|uelin 
cautery;  the  wound  should  l)e  packed  and  allowed  to  heal  from  the  bottom  by 
jiramilation:  and  the  disinfection  should  be  ke])t  up  until  the  wound  has  com- 
pletely healed.  Perthes  calls  attention  to  the  fact  that  in  central  actinomy- 
cosis of  the  lower  jaw  tlu'  results  hax'e  been  just  as  fiood  aftci'  conservative 
o]ierations  as  when  total  extirpation  iresection)  has  lieen  carried  out. 

The  prof^nosis  for  lesions  in  and  about  the  lower  jaw  has  been  tmusually 
iiood.  .\))parently  about  ninety  per  cent  liave  recovered,  while  foi'  infection 
of  and  about  the  upper  jaw  the  reverse  is  true.  This  result  is  doubtless  due  to 
the  fact  that,  when  the  infectit^i  has  |)enetrated  to  the  fossie  at  the  base  of  the 
skull  behind  the  lower  jaw,  there  is  dauK<'i"  "f  secondary  involvement  of  the  brain 
or  the  spinal  cord.  This  result  was  ob.served  in  one  of  my  cases  about  eiulit 
years  after  the  onset  of  the  infection. 

There  is  no  doubt  that  ca.ses  of  actinonu'cosis  have  been  cured,  and  many  of 
the  patients  have  been  followed  for  a  jieriod  of  more  than  five  years:  but  the 
percentaf^e  of  cures  recorded  in  the  literature  is  based  upon  observations  which 
coveicd  a  jieriod  of  only  two  yeans — a  ])eriod  which  I  do  not  think  to  be  suffi- 
ciently lon^.  It  is  my  opinion  that  tlie  last  word  as  to  the  operative  treatment 
of  actinomycosis  has  not  been  said,  and  I  must  confess  that  I  agree  with  Kiser- 
itzky  and  Bornhaupt  {Archivf.  klin.Chir.,  190."),  Vol.  LXXVI.,  p.  835),  who  state 
that,  in  the  treatment  of  actinomycotic  as  well  as  pseudo-actinomycotic  infec- 
tions, radical  removal  of  the  focus  should  be  done  if  possible. 

Radical  operations  are  best  i>erfornied  in  the  early  stage  and  as  a  nde  they 
can  then  be  accomplished  without  mutilation.  Such  an  operation  is  possible  only 
when  all  centres  of  infection  are  subjected  to  proper  bacteriological  examina- 
tions. In  n(-glected  and  inijiroperly  treated  cases  radical  removal  may  be 
impossible.  One  mu.st,  therefore,  under  the.se  circumstances,  rest  satisfied  with 
the  usual  measures.  It  must  be  remembered,  however,  that  a  free  interval  of 
two  or  even  three  years  is  by  no  means  an  indication  of  a  po.sitive  cure.  During 
thi»i  time  the  infection  may  remain  dormant,  as  in  tuberculosis,  and  then  break 
out  again.     This  ocourred  in  one  of  my  cases  four  years  after  ap])arent  recovery. 


VI.   SYPHILIS   OF   THE   .lAWS. 

I  again  must  turn  to  Perthes,  as  my  own  experience  has  been  somewhat 
limited.  The  luetic  infection  here  does  not  differ  from  that  observed  in  other 
parts  of  the  body.  We  have  the  syphilitic  ulcers  of  the  mouth,  which  may  be 
jirimary,  and  nuicous  patches.     The  latter  are  secondary  manifestations,  and 
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rarely,  if  ever,  lead  to  iiivulvciiiciit  of  Ixmc.  'Jlicic  arc  two  lonii-  ol  li-sioiis 
which  aHcct  the  bony  structures  of  the  jaws:  tlie  diflusc  and  the  circiMnscribed 
gumma  and  syphilitic  i)enc)stitis.  The  latter  form  of  syphilitic  disease  may 
cause  either  destruction  of  the  bone  substance  or  simply  hyiwrostosis.  The 
in(«t  conunon  lesion  is  a  perforation  of  the  hard  palate.  This  may  Ix'nin  fii-st 
as  a  circumscribed  area  of  induration  on  that  j)arl  of  the  jaw.  If  such  a  case 
is  seen  early  it  may  easily  be  mi.staken  for  sarcoma,  but  in  my  e.\i)erience  a  •rumma 
here  is  usually  more  diffuse  than  a  sarcoma.  .\s  a  rule  the  gumma  bn^aks  down 
within  two  or  three  weeks,  an  ulcer  forms,  the  thin  shell  of  Ikjiic  is  destroyed,  and 
a  ijciforation  takes  place  into  the  nose.  The  lesion,  howevei-,  may  Ix-gin  as  a 
gunnna  on  the  nasal  side  of  the  hard  i)alate.  After  perforation  has  taken  jilace 
tiu-  diagnosis  should  not  be  difficult.  I  ha\e  never  had  the  oppoi-tunity  to  sec 
this  lesion  in  the  early  stage,  before  ihr  ]i(  il'nration  has  taken  place. 

Perthes  describes  a  diffuse  gummatous  jH'riostitis  of  the  alveolar  lK)rder  which 
may  involve  either  the  upper  or  the  lower  jaw.  It  Ix-gins  with  a  diffuse  swelling 
of  the  gum  and  is  followed  by  loosening  and  falling  out  of  the  teeth,  purulent 
iiiHannnation,  anil  finally  necrosis  of  the  alveolar  border.  I  have  never  ol>- 
ser\((l  such  a  lesion  in  syphilis.  The  diffuseness  which  characterizes  the  jjrocess 
in  the  early  .stage  .should,  it  .seems  to  me,  distinguish  it  from  a  sarcoma.  In 
the  stage  of  ulceration  it  should  b(^  (>asily  distinguished  from  carcincjuia  by  the 
at)sence  of  induration. 

The  syphilitic  periostitis  may  attack  the  infraorbital  ridge  and  produce 
lesions  which  resemble  those  of  tuberculosis.  i.Ser  the  description  which  I  have 
given  on  page  881.)  In  both  the  upper  and  the  lower  jaw.  especially  along  the 
alveolar  border,  the  syi)hilitic  periostitis  may  be  a.ssociated  with  the  formation 
of  new  bone  (o.s.sifying  periostitis).  This  is  hard  to  di.stingui.sh  from  the  non- 
syi)hilitic  ossifying  periostitis  (page  Sl(>).  In  all  the.se  ca.ses  of  o.s.sifying  |)enos- 
titis  the  therapeutic  treatment  for  .syphilis  should  U-  emi)loved  Ix-fore  operative 
ti-eatment  is  instituted. 

In  syphilitic  lesions  of  the  upper  and  lower  jaws,  with  lione  destruction  or 
with  hyperosto,sis,  there  may  be  neuralgia  due  to  the  involvement  of  one  of  the 
branches  of  the  fifth  nerve.  This  should  always  be  borne  in  mind,  and  such 
patients  should  receive  the  si)ecific  treatment.  My  a.ssociate  at  the  St.  Agm-s 
ilosijital,  Dr.  McGlannan,  has  recently  had  such  a  case  under  ob.servation. 


\11.    TOXIC   INFLAMMATIONS   OF  THH    .I.WVS    WITH    XKCROSIS. 

Phosphorus  Ostitis  anri  I'rriostilis.—Thvw  is  relatively  little  on  this  subject 
in  American  literature.  In  the  index  of  the  Tran.sactions  of  the  American  Surgi- 
cal A.ssociation  from  \ol.  1.  to  Vol.  NN.  i  mvi)  there  is  but  one  ivference  to  phos- 
phorus necrosis  of  the  jaw  (ISS.",.  Vol.  III..  p.-T)?).*  One  inteiv.sted  in  the  subject 

*  I)r  .Jiiiufs  R.  Wooil.  of  .New  York,  was  ttir  Hrst  in  this  oouiilry  (..  pve  an  accui.l  of  il.is 
cliscase.  illustrale.1  with  strilcin}:  oxani|-l<-s  of  conservatism  in  the  repraliictioi,  of  the  lower  jaw. 
—J.  II.  Hin  ANT,  Editor. 
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will  find  it  fully  fon^iidcrcd  \)y  Perthes,  who  practically  hases  his  chapter  (ni 
tile  iu(m()f;riii)hs  of  Haeckel  and  Trendeli'iiliurji  and  the  experimental  work  of 
W'cflMcr  ill  1S72.  It  is  interest injj.-  to  note  that  the  fifst  case  of  jihosphonis 
necrosis  of  the  jaws  was  ol)sei\cd  in  IS.!!)  hy  l.oiinsei-.  six  ycai-s  after  the  begin- 
ning of  the  nianulacture  of  ])hos|ihorus  matches.  His  diagnosis  at  that  time 
was  syphilis.  Iiul.  when  he  jiiihlished  his  wdrk  in  1.S4."),  tli(.'  relation  between 
phosphorus  and  necid<is  of  the  ujjperand  lower  jaws  wasaln>ady  fully  established. 

\\  hi'U  the  extent  to  wliich  phosphorus  ])()is()ning  occui's  among  workmen 
who  come  in  contact  with  this  metal  becanie  fully  known,  go\'erniiienls  pi-o- 
inulgated  laws  for  their  protection;  but.  in  spite  of  this,  the  disease,  although 
less  fre(|Uent.  is  still  obse|-\'ed.  \\C  should  be  on  the  lookout  for  the  disease  in 
this  country,  because  it  may  break  out  as  long  as  from  thre<'  to  four  years  after 
the  workm.aii  has  left  I  his  occu|ial  ion.  In  fact,  in  one  case,  the  latent  period 
was  nineteen  years. 

In  the  majority  of  cases  the  lesion  does  not  manifest  itself  until  the  indi- 
vidual has  been  in  contact  witli  phospliorus  \-apors  for  a  numbei-  of  years  on 
an  average,  fi-oin  ti\-e  to  eight.  It  has  been  ob.ser\'ed.  howcxcr,  at  periods 
which  \-ary  from  a  h'w  months  to  twenty  years  after  the  adoption  of  the  h;iriiiful 
occupation. 

.\l  the  present  time  it  is  the  consensus  of  (ipinion,  based  upon  expei-inieiilal 
work  and  clinical  obsei-\ation,  that  phos|ilioms,  in  addition  to  the  elTects  which 
it  pi'oduces  on  \'arious  tissues  of  the  body,  gi\-es  rise  throughout  the  entire 
skeleton,  in  difterent  places  and  in  dilTerent  degrees,  to  a  chronic  ossif\-ing 
periostitis  and  ostitis.  This  at  fust  makes  the  bone  denser,  the  ijiarrow  cavit\' 
nai'rowei-,  and  the  surface  of  the  bone  beneath  the  periosteuui  rougher:  and  it 
also  |-endel-s  the  stripping  off  of  the  periosteum  easiei-.  I.atel',  thel'c  may  be 
ostt'oporosis,  even  up  to  a  point  of  fragility  which  may  be  associated  with  mul- 
tijile  pathological  fractures.  This  is  umisual.  In  the  jaws,  and  particulaily 
in  the  lowei-  jaw.  the  ossifying  ])ei'i()stitis,  with  its  ostecjphytic  formations,  is 
moiv  marked  than  in  the  other  bones  of  the  skeleton.  All  the  other  pathological 
changes  of  the  so-called  |)hosplioi-us  necrosis  depend  ujion  secondaiy  infection 
through  a  carious  tooth  in  a  jaw  tlie  resistance  of  which  has  been  lowei'ed,  not 
oidy  as  I'egards  .an  inlection  at  one  point,  but  also  as  regards  the  progre.s,si\'e 
sjireading  of  the  infection  to  otliei-  points.  l''or  this  reason,  in  the  lower  jaw. 
the  disease  gradually  extends  until  the  entii'e  bone  is  destroyeil.  Regenei'atioii, 
howe\-ei-.  usually  takes  place  as  ;i  I'ule  incompletely — through  in\i]lucrmn. 
Most  fi-e(|ucntly  the  teeth  are  lost.  The  joint  may  become  in\dl\-ed  .and.  in 
rarei-  instances,  the  inh'ction  extends  through  the  skull,  with  the  pi-oduction 
of  meningitis  and.  idtimately.  of  cerebral  abscess.  The  di.sea.-^e  is  le.-^s  fi-e(|uent 
in  the  u|i|)er  jaw,  and,  as  is  the  case  with  other  forms  of  infection,  the  necrosis  is 
less  extensi\-e  thel'c,  but  the  danger  of  meningitis  and  cerebral  absces>  is  greater. 
The  diagnosis  would  be  suggested  by  the  patient's  occupation  or  by  the 
history  which  he  gives  of  his  malady.  The  .c-ray  in  early  cases  would  show  the 
characteri.stic  bone  changes  of  ])hosphorus  poi.soning,  which  would  be  the  only 
signs  that  distinguish  the  affection  from  other  forms  of  osteomyelitis. 
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The  trcatnic'iit  should  l)c  tlic  same  as  that  already  disi-usscd  I'or  otli.r  ii,|Vc- 
tions  which  arc  accompanied  by  necrosis  of  the  jaws. 

Ar.yentcal  Ostitis  and  Perinslilis.—.jut^t  as  surgeons  may.  hy  the  ii.s<-  of  car- 
holic  acid,  produce  burns  or  ^anjircne,  .so  denti.sts,  in  their  employment  of  white 
arsenic,  may  i)n)<luce  a  local  necrosis  of  the  alveolar  hone  alK)iit  the  tooth  to 
which  arsenic  has  Ixcn  applied  for  the  piirpo.se  of  killinn  the  nerve.  This  mu.<t 
lie  a  very  rai'c  accident  in  tjood  dentistry. 

From  experimental  and  clinical  data  it  is  an  e.stahlished  fact  that  ai-seiiie 
|ii()(luces  the  same  cliaiitics  in  hdiie  as  pho.sphorus  does,  and  when,  in  the  lower 
jaw.  a  portal  of  entrance  is  <;iven  by  a  cariou.s  tooth,  there  may  be  the  usual 
necnisis:  but.  as  comi)ared  with  phosphorus  necrosis,  the  ai-senical  form  is  very 
lai-e. 

Molhcr-iif-l'cdii  J'ciiostilis. — .\ccordinf;  to  Perthes  this  di.sea.^e  was  hrst  de- 
scribed in  1870  l)y  Eiifilisch  in  \'ienna.  The  eft'ect  of  this  poison  re.send)les  .some- 
what that  of  phosphorus,  in  that  the  jaw  is  only  one  anions;  many  bones  involved. 
It  is  very  interestinfi:  to  note,  however,  that  the  painful  .swellinjis  subside.  \'\t 
Id  tile  present  time  there  is  not  a  record  of  a  sinjile  case  having  Im-ch  subjected 
to  iipiM-iitinn  nor  of  .'i  piece  lia\'inji  been  excised  for  diajinosis.  Xo  r-ray  photo- 
i;ra|)lis  ajjpear  to  liaxc  lieen  taken,  .\pparently  it  is  a  form  of  periostitis,  but 
without  the  fonnation  of  new  i)one. 

Mercurial  Sl<i)natilis. — This  may  li'ad  to  periostitis  of  the  jaw  with  necrosis. 
I»ut  the  infection  of  the  jaw  is  entirely  secniiilary  til  stiimatitis.  and  there  is  no 
e\-idence  to  indicate  that  the  mei-cury  plays  any  part. 
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This  joint  may  i)e  in\dl\'e(l  as  a  priiiiarx'  arthritis  by  itself,  or  it  m;iy  be  sim- 
ply a  part  of  a  polyarthritis. 

.Vs  regards  the  ankylosis  which  follows  arthritis  in  youthful  individuals, 
it  is  an  interestinji  fact  that  this  condition  is  followed  by  a  cessation  of  iievelo|>- 
ment  and  ;;rowth  of  the  lower  jaw — micro^nathy.  (This  deformity  will  l»e  con- 
si(li-rc(l  in  the  next  section. ' 

In  my  experience  the  majority  of  ca.ses  of  ankylosis  of  the  lower  jaw  are  due 
to  extra-articular  inllammations  -c.;/.,  myositis,  secondary  to  an  infection  of 
the  tooth.  In  these  cases  division  of  the  contracted  fibrous  nmsdes  relieves  the 
ankylosis,  \\hen  the  ankylosis  is  due  to  the  effect  of  a  burn  or  wound  of  the 
external  skin  ami  muscles,  plastic  o])erat ions  of  various  kinds  are  in  order,  and. 
as  shown  by  t lie  communication  of  .Messandri  [Deutsche  Zeilsclir.  f.  Clnr..  1«M).*), 
\'ol.  L.X.XI.X..  p.  .")4S).  they  may  tax  the  inttenuity  of  the  siufieon. 

In  uononlKeal  arthritis,  accordin<;  to  lar<re  .statistics,  the  jaw  may  \n-  in- 
voKcd  in  .ilioui  live  percent  of  cases.  This,  in  my  exiM-rience.  is  rathi-r  laifre; 
ill  fact.  I  have  nevei' observed  a  case  in  which  ankylosis  re.sulti-d. 

If  one  is  called  iijion  to  make  a  differential  diafrno-sis  iM-tween  acute  articular 
rheiiinalism  and  the  so-called  ;irtliritis  deformans,  the  involvement  ,if  the   i:.\\ 
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may  be  intcrprcti'd  as  i'avoi'iiig  tlu'  latter  disease.  I  can  find  no  records  of  in- 
volvement of  the  teniporo-niaxillary  joint  in  tabes  dor.salis  or  syriiifjomyelia. 
It  is  rarely  onr  of  thr  joints  involved  in  the  |)()lyarthritis  of  infectious  diseases. 
Perhaps  the  most  ((inunon  primary  lesion,  next  to  traumatism  with  direct  open- 
ing; of  the  joint  and  osteomyelitis  of  the  jaw  itself,  is  otitis  media. 

The  treatment  of  arthritis  follows  the  pi-incii)les  eini)loye(l  in  the  invoive- 
nicnt  of  other  joints.  For  tlraininj^  a  |>uiiil(iit  collection  which,  as  ha|)pens 
in  the  majority  of  c.'ises,  has  ruptured  into  the  ti'm|)oral  fossa,  and  for  exposinj^ 
the  joint  in  the  operation  i'or  i-esectini;  tiie  head  of  tlic  hone  on  account  of  anky- 
losis, one  may  best  reach  the  joint  l)y  s|)iitlin^  the  tem|)oral  muscle  and,  in 
some  instances.  I)\'  resect  int;  at  the  same  time  the  z\'';;oma. 
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As  stated  before,  microunath}-  is  the  most  interesting  of  these  deformities. 
It  is  due  to  ankylosis  which  has  taken  place  in  one  or  both  temijoro-maxillary 
joints,  in  younger  individuals,  before  the  lower  jaw  has  reached  its  maximum 
growth.  This  deformity  is  another  evitlence  of  the  truth  of  Wolf's  law.  which 
states  that  the  giowth  of  bone  depends  upon  the  constant  action  of  its  function. 
If  motion  is  prcNcnted  in  tlie  jaw  because  of  ankylosis,  the  jaw  does  not  develo]j. 
The  deformities  of  the  jaws  are  fully  considered  by  Perthes,  and  the  operative 
treatment  of  micrognathy  is  fully  discus.sed  in  a  recent  monograph  by  von 
Auffenbcrg  {Airhn-f.  Idin.  Chir..  1900,  Vol.  LXXIX.,ii.  r)94.  The  article  is  illus- 
trated). In  the  matter  of  treatment,  the  head  of  the  bone  is  first  dissected,  and 
then  an  ()ste()|)iastic  lengthening  of  the  body  is  accomplished  on  the  affected 
side.  In  bilateral  cases  one  must  resect  the  heail  of  the  bone  on  both  sides, 
while  the  o.steoplastic  jirocedure  is  limited  to  the  region  of  the  symjjhysis. 

The  condition  is  very  rare,  and  the  surgeon  who  ha])i)ens  to  meet  such  a 
case  should  consult  Auf^'enberg's  contribution. 
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wounds  of  the  mouth,  tongue,  and 
glands,  221-312 
Armstrong's  method  of  e.xcision  of  toi 
Arsenical  ostitis,  of  jaws,  889 

periostitis,  of  jaws,  889 
Arteries  in  neck,  injuries  of,  323 
Arthritis  deformans,  of  s|)inc.  454 
.\rthritis  of  maxillary  joint,  .S89 
of  spine,  infectious,  451,  454 
.Artificial  (and  see  Prosthesis) 
Artificial  ears,  27 
glottis,  32 
larynx.  31 
lips,  20 
noses,  20 
palate,  18 

age  at  which  il  should  be  in 
18 
tongue,  29 

of  .Martin,  29 
of  Terrell,  3(1 
velum  for  cleft  iialate.  12 
Aslluna.  thymic,  .398.  :199 
Amelia.  ,507 
Atlas,  fractm-e  of.  430 
Atresia  of  hymen,  .573 

of  vagina,  aeijuired,  .573 
congenital.  .577 
.\trophy  of  tongue,  297 


the 
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Axillary  lymph  nodes,  arrangenicnl  of.  .V)(i 
Axis,  fracture  of,  4.S() 

B\ker'.s  method  of  Iracliclorrhapliy.  .')!)'J 
Halaniti.-i,  (i69.  7.');i 

di;ii:no.sis.  7nA 

|i:ilholoK}-.  7.->A 

syiiij)tom.s.  7.54 

treatment .  7rii> 
Halano-posthitis.  7.'):{ 

Baleli.   Franklin   ('•..   on   .svM'fiical   di.seases  and 
wounds    of    the   m.-ile  gcnitid    organs.    (122- 
(ilt'.l 
HMrlhiilin's  frland,  adcno-carcinoina  of.  .")7() 

cysts  of.  .-)(;:> 

infiamniation  of.  .5(50 
Basedow's     disea.se     (and     .see     l!xo]ihl  lialmic 

;:oitre),  :',7.') 
Beck's  o|ieratii)ii  for  liy|>os|iadias.  (i4i) 
Beclerew's  s|)inal  rigidity.   l.'iS 
Bifid  .scrotum.  (i.")S 
Bladder,  a.spiration  of.  supra|iuliir.  7(t7.  sii.'i 

contracture  of  neck  of.  771 
Blood  cysts  of  neck.  ;U7 
of  tongue,  244 
Blooilgood.  Josei)h  ("..  on  surgical   diseases  .uid 

wounds  of  the  .jaws,  Si:i-89(J 
•■  Blue  hall."  7()() 
Boils  of  neck.  :«!) 
Bougie.s-a-boule,  7S4 
Bougies,  bullions,  7.84 
filiform,  7.s:{ 
woven.  7.84 
Brachial  plexus,  injury  In.  in  mck.  -V.V^ 
Branchial  cysts.  .11.") 
dermoids.  '.i\'> 
fistula.  :ilS.  :i'.l4 
cervical.  XH 
treatment.  HI 4 
Br.iiichingenie  nuiltilocular  cysts.  :fl7 

treatment.  :il7 
Breast,  female,  aberrant  (suiieruumerary ),  .50.8 
abscess  of.  ")1 1 

inlraglandular.  .512 
postmanunary.  .512 
submammaiy.  ol2 
absence  of.  .507 
acinous  carcinoma  of.  .5:M 
actinomycosis  of,  .519 
adeno-cjircinoma  of.  5'M\ 
adeno-cy.stoma  of.  .52:5 
adeno-tibroma  of.  528 
adenoma  of.  .522 

afTections  of  nipple  and  arenl.i.  .507 
anatomy  of.  .502 
angioma  of.  .5'2S 
cancer  en  cuirassc,  .5:57 
carcinoma  of.  .531 

clinic.il  course  of.  .5.'57 


Breast,  female,  citrcinunia  of.  diagiawi..,,  .54( 

etiology.  .5:52 

hiPmolytic   reaclion   in   iliagni 
of.  .54:5 

llal.sted's  operation  for.  .5.5(1 

mode  of  dissemiiialion.  .5:52 

■  Kiplioreetomy  for.  .5.5.5 

operations  for.  .54:5 

llalsled's  methiHl.  .5.50 
results  of.  .5.54 
techniipie  of.  .547 

palhologj-  of.  .5:52 

Uoentgen  rays  for.  .55.5 

Ireatmenl.  .54:5,  .5.55 
cysladenoma   of    (and    si-o    XIaslI 

chronic).  .514.  .524 
cystic  ili.sea.ses  of  (and  si-i-   M-.xii 

chronic).  .514 
cysto-.sjirconia.  .52:5 
cysts  of.  52(i 

diagn(  sis.  .527 

treatment.  .527 
disi'ases  of.  .507 
duel  cancer  of.  .5.'5() 
echinococciis  cyst  of,  .5'2S 
enchomlroma  of.  .529 
Hbro-adenoma  of.  .520.  .522 

prognosis.  .52.5 

Iri'almenl.  .52(> 
fibroma  of.  .522 
gumma  of,  .519 
hypertrophy  of.  .508 
inflammations  of  (see  Mastitis) 
imperfect  development  of.  .507 
intracanalicular  myxoma  of.  .52:5 
lenticular  cancer  of.  ;5:5.s 
lipoma  of,  .520.  .528 
lymphatics.  .504 

malignant    papilhirt-   derma lil is    ,:, 
se<"   Pagj't's  disease  of  (he  iiippi 
.5.5() 
medullary  circiiuuna  of.  .5.5.5 
metlxKl  of  examining.  .51(>,  .541 
myxoma  of,  .529 
na'vus  of.  .5"2t( 
nerve  supply  of.  .504 
neuRilgia  of.  .509 
neui'oma  of,  .5'29 
neiiro.ses  of.  .509 
osteoma  of.  .5"29 
physiologj-  of.  .".02 
.s'lrcoma  of.  .52!! 

eoui"s«>  of  di.s«>iise.  .5:50 

diagniwis,  .5:50 

(■liologj-.  5:50 

hisliilog\-.  .5:5(' 

prognosis,  .5:51 

treiitnient.  5:51 
scirrhous.  515 
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Breast,  female,  scirrhous  carcinoma  of.  'i'.U 
siipernuinerary.  .")l)7 
.surgical  diseases  ami  wounds  of.  MY2 
syphilis  of,  ,')li) 
tuberculo.sis  of.  .517 
diagnosis,  r>lcS 
treatment.  .")19 
tumors  of.  .520 
lienigii.  520 
classification.  .520 
general  characteristics,  .521 
malignant,  i520 
\ascular  supply.  "lO.'i 
wounds  of.  .507.  .505) 
Breast,  male,  singery  of.  420 
Breast,  pigeon,  407 
Bronchocele  (and  see  Goitre),  3.58 
Bubo,  70.5 

cli.-incroidal.  70(i 

freciuency  of  occurrence,  70(1 
peculiarities  of.  70() 
time  of  occurrence.  70(i 
treatment  of.  712 
Burns  of  cliest.  404 

of  male  external  genitals,  (iliti 
of  tongue,  2:« 
Burrage  needle-holder,  5.SM 
Bursal  cyst,s  of  neck,  348 
Butlin's  method  of  excision  of  tongue.  28,5 

C.MuiT.  llifiH.  on  chancroid.  700-714 

on  gonorrhceal  urethritis.  715-812 
Cachexia  thyreopriva.  889 
Calcification  of  tunica  vaginali.;.  OiXi 

of  urethra,  ()95 
Calculi,  salivary.  259 
Cancer  aiyu  <lii  fii'in,  .5S9 

en  niiriixxc,  of  female  breast,  .5:i7 
diagno.sis  of,  ha'molytic  reaction  in.  54:i 
luemolylic  reaction  in  diagnosis  of.  54H 
lenticular  of  brea.st.  female.  5.38 
of  breast,  female  {.see  Carcinoma) 
of  tongue  (and  see  Tongue,  carcinoma  of), 
263 
Cancrum  oris,  222 
Carbuncle  of  chest  wall,  40.s 

of  neck,  339,  340 
Carcinoma,  intranasal.  199.  857 
of  antrum.  109.  832 
of  breast,  female.  531 
of  chest  wall,  414 
of  jaw,  secondary,  ,849 

operations  for,  868 
secondarj'  to  mouth  and  gum,  84('. 
operations  for.  868 
of  mucous  membrane  of  mouth  and  gum. 
with  .secondary  inv(^lvemenI  of  j.iw, 
,840 
operations  for,  SOS 


Carcinom.'i  of  nasopharynx.  800 

of  neck,  351 

of  orbit.  854 

of  parotid  gland,  :;iis 

of  penis,  689 

of  .salivary  gland,  30s 

of  scrotum,  096 

of  seminal  vesicles.  699 

of  testis.  698 

of  thyroid,  373 

of  tongue,  263 

of  tonsil,  863 

of  urethra,  695 

of  vulva.  569 
Carotid  sheaths,  acute  iiiHammalions  of.  343 

prognosis.  344 

symptoms.  344 

treatment.  344 
Carson.  Norman  B..  on  surgery  nf    the   tlmnix 

and  spinal  cohunn.  40l-.'iOI 
Caruncle,  of  urethra,  .571 

urethral.  .571 
Ca.se,  obturator-vehnii  of,  14 
Castration.  698 
Catheterization  of  antrum.  100 

of  frontal  sin\is,  1 17 

of  sphenoidal  sinus.  175 
Catheters.  785 

webbing.  780 
Cauda  eijuina.  diseases  of.  .501 

iM,iuries  of.  ,501 

tumors  of.  500 
Cavernitis,  669.  7.52 

Cellulitis  of  neck,  diffuse,  non-erysipelatous.  344 
Cervical  ribs,  318,  408 

operation  for,  321 

symptoms,  319 

circulatory  sym|itoms,  320 
nerve-symptoms.  319 

treatment,  321 
Cervix  uteri,  amputation  of.  .592 
high.  .592.  .593 
low,  595 

licerated,  repair  of    (ami    see    Trachelor- 
rhaphy), .586 
Chaiicre.  hard,  of  female  genitals,  .505 

soft,  of  female  genitals.  .5(i5 
Chancroid.  700 

bubo  complicating.  705,  700 

character  of  lesion,  702 

complications  of.  703 

diagnosis  of,  707 

duration  of,  703 

Ducrey-l'nna   l)acillus.  characteiisiics   of. 
700 

etiology  of.  700 

frequency  of  occurrence,  701 

lesions  of.  701.  702 
character  of,  702 


[\i)i:.\ 
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l'li;iiicioi(l,  lesions  of.  site  of.  7(11 

lymphadenitis  complic;iliiiji.  7(l.'> 

lymphangitis  complic-alinf;.  70."> 

mi.\c<l.  70:i 

[)crio(l  of  incubation.  701 

phagedena  complicatinf;,  7(l.'> 

phimosis  complicating.  7()A 

prognosis.  709 

simultaneous  infection   with  syphili; 

7o:< 
.subjective  symptoms.  703 
treatment.  709 

of  bubo.  712 

of  infection  of  edges  of  woimkI. 

of  phimosis,  711 

of  ulcer,  709 
Check,  plastic  repair  of.  223 
Chest  (and  see  Chest  wall.  Thorax),  burns 

treatment.  40."> 
contused  wounds  of.  403 
contusions  of.  402 

diagnosis.  402 

symptoms.  402 

treatment.  402 
flat.  400 
fuimel.  407 

incise<l  wounils  of.  403 
lacerated  wotmds  of.  403 
non-penetrating  wounds  of.  -103 
imnctured  wounds  of.  403 
wounds  of.  contused.  403 

diagnosis.  404 

inci-sed.  403 

lacerated.  403 

non-penetrating.  403 

punctured.  403 

symptoms.  404 

treatment,  404 
Chest  wall  l,and  see  Chest.  Thora-X).  ab,s{ 
4(H) 
actinomycosis  of.  410 
carbuncle  of,  408 
carcinoma  of,  414 
deformities  of.  406 

prognosis.  107 

treatment.  40S 
disea.ses  of.  40.S 
echinococcvis  of.  4 1 1 
enehondroma  of,  413 
fibroma  of.  413 
fibroma  mollu.scum  of,  113 
furuncle  of,  40S 
keloid  of.  414 
plilegmon  of.  409 
.siircoma  of.  414 
tumors  of.  411 

benign,  412 

malignant.  414 
Cliiiimey-sweep's  disease.  i>9(i 


Chin,  sinuses  in.  from  alveolar  |>priostitii>,  iiSO 
Chondroma  of  penis.  (>K7 

of  tongue.  2.")(> 
Circumcision.  040 

clamp  operation.  ()42 
congenital,  G4(i 
without  u.se  of  clamp.  (>4I 
Citlelli's  bone  punch.  142 
Clavicle,  deformities  of.  420 
diseases  of.  4  Mi 
exci.siun  of.  417,  4 IS 
syphilis  of.  4  Hi 
tuberculosis  of.  4ir) 
tumors  of.  41(i 

treatment.  417 
Cleft    palate,  mechanical  .applianres  for.  in  new- 
born. 19 
treatment    of.   by    mechanical   appliances, 
10 
artificial  velum.  12 
obturator.  1 1 
obturator-velinn.  1 1 
Closure  of  urethra.  (i4(i 
Colporrhapliy.  abdominal.  Craves's  method  of. 

CIS 
ConiiMoii  carotid  arterj".  aneurysm  of.  331 
diagnosis.  332 
prognosis,  332 
sytnptoms.  332 
treatment,  332 
ligation.  334 
pre.ssvin-.  333 
ligation  of.  334 

temporan,-,  33.'> 
Condyloma  of  penis.  CkSS 

syphilitic,  of  female  genitals.  .'>(>.') 
Condylomata  acuminata  of  vulva.  .V'lS 
Congenital  circumcision.  (i4li 
Contracture  of  neck  of  bladder.  771 
Contusions  of  chest.  402 

of  spine.  422 
Coims  medullaris.  disea.ses  of.  ")01 

wouixls  of.  .501 
Comis  terminalis.  diseases  of.  .'lOI 

wounds  of.  .">0I 
Costo-transversectomy,  1 19 
Cowperitis.  753 

Cowper"s  glands,  anatomy  '>f.  l'>32 
Civtinism.  392 

sporadic.  392 
treatment,  393 
Crushing  of  penis,  (>(i4 
Ciyptorchidia.  ()(>0 
Cul-thrt)at,  32l> 

complications.  327 
risks.  327 
treatment,  32X 
CiipliDsr  lu'riilit-lraumntitfiir.  4."i9 
Cvstailenoma  of  bn-asl.  female.  .'>24 


896 


IXDFA'. 


Cystailflliilii:!  Ml  hiiKlIc  l>ir:ist  (;hiiI  sec  M:islilis, 

rhronic),  '>H 
Cystic  (lisenso  nf   IcmimIc'  Imvisl   cniil  si-o    Mas- 
titis, chronic),  514 
Cysts,  braiicliiiil.  315 

lirancliiofienic.  iiiiillil(icul:u-.  :)17 

troatinciit.  :il7 
(loiitifiorou.s.  of  :uit;\ini.  15.S.  Slid 
of  jaw.  ,s:i7 

lower.  S;iK 
upper.  S3!) 
operations  for.  8(57 
dental-root,  of  jaw.  S35 
operations  for.  S()7 
flernioitl.  lingual.  3<)() 
of  mouth,  2(il 
of  neck.  315 
of  penis.  f)37 
of  prepuce.  037 
of  scrotum.  ().5.S 
of  temporal  foss  i.  S(i5 
of  testis.  (i<)7 
of  tongue.  2(il 
of  Bartholin's  glands.  .')i)5 
of  breast,  female.  .">2(i 
of  ethmoid  sinus,  851 
of  hyd:iti.ls  of  Morgagni.  &)7 
of  iiiiddlc  lurhinalcl  hone.  8.5(1 
of  niiiulh,  niucnus.  non-parasitic.  243 
of  nasopharyn.x.  8(i() 
of  neck.  l)looil.  347 
bursal,  348 
congenital  serous,  316 
echinococcus,  348 
sanguineous,  395 
of  organ  of  (iiraldes,  697 
of  .sjdivary  glands,  309 
of  scrotum.  695 
of  seminal  vesicles,  698 
of  testis.  697 
of  thymus.  398 
of  tongue.  243 
blood.  244 
echinococcus.  243 
hydatid.  243 
mucous.  243 
non-parasitic,  243 
of  urethra,  695 
of  vas  deferens,  69S 
of  vulva,  565,  566 
sebaceous,  of  neck.  348 

of  penis.  687 
spinal.  .■>()() 
tooth,  196 
Cy.stic  middle  turbinate,  98 
Cystitis,  gonorrluval.  745 
symptoms.  745 
treatment,  746 
Cystocele,  608 


Cystocele.  operations  for.  60S 
after-treatment.  610 
(iraves's  operation.  609 
inilications  for.  60S 
simple.  ()08 
with  prolap.se.  60S 
("vsto-sarconia  of  breast.  Icmale.  . 


l)i:i-iiii.Mirii;s  of  chest  wall.  4(Hi 
■  if  clavicle,  420 
of  jaws,  890 
of  nose,  67 
of  ribs,  408 
of  thoracic  wall,  401 
Delair's  artificial  glottis,  32 
llent:d  prosthesis,  5 
lli-ntal-root  cyst  of  jaw.  S35 
operations  for,  Si;7 
I  H'litures.  artificial,  s 

restoration  ol  luni-tiim  Ipy.  Ill 
1  lentigero-.is  cyst  of  antrum,  s:ill 
of  jaw.  ,S37 

lower,  838 

upper,  839 

operations  for,  867 

Derbyshire  neck  (and  see  Goitre),  35s 

Dermatitis,  malignant  papillary,  of  l)reast  ^an^l 

see  Paget's  disease  of  the  nipple).  55() 
Dermoid  cysts  of  mouth,  261 
of  neck,  315 
of  penis,  637 
of  prepuce,  637 
of  .scrotmn,  658 
of  temporal  fos,sa,  865 
of  testis.  697 
of  tongue.  261 
Dermoids,  branchial,  315 

lingual.  :i<lli 
De  Vilbiss  bone  forceps,  135 
Dilatation  of  urethra,  647 
Dilators,  urethral,  787 
Diseases  of  niaxillarj-  joint,  889 
Dislocation  of  penis,  66.5 

of  spinal  colunm,  429 
Distortions  of  spine,  422 
Double  penis,  637 
urethra,  648 
vagina,  579 
Dubois's  abscess  of  thymus,  398 
Ducrey-Unna     bacillus,      characteristics    of, 

700 
Duct  cineer,  of  breast,  female,  536 
Diictiiliis  aberrans,  630 

Eaks.  artificial,  27 

Echinococcus  cyst  of  breasf,  female,  .")2S 

of  chest  wall,  411 

of  neck,  .348 

of  sternum,  411 
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Echiiiijcoceus  cyst  of  iliyioid.  :{72 

of  tongue.  2-i^ 
i:ctu|)iii  tfstis.  1)60 

vesk'ic-.  (>:«) 
Eczema  of  nipple,  oOT 
i;jaculalory  <lucts,  anatomy  of.  (i:C 
Killer.    .lohn    M..    on     siirgiciil     ili.seas<-s    ai 

wounds  of  the  neck.  '.i\'A-',ii}2 
Elephantiasis  of  penis.  (i7li 
of  scrotum,  670 
of  vulva.  .503 
I'.minet's  clenvuling  scis.scirs.  .5.S.S 

operation  for  lacerated  perineum.  .V.td 
round-eyed,  lialf-curved  cervix  needle..").' 
Ijnpliysema  of  penis.  liSi) 

of  scrotum.  680 
Ijiipyemata.  coniliined.  of  acces.sory  .sinuses,  S 
Kncliondroma  of  hrea.st.  female.  .")2ft 
of  chest  wall.  41:5 
of  epididymis,  090 
of  scrotum.  69.5 
of  te.stis.  090 
Endocervicitis.  gonorrh(ral.  .561 
Endothelioma,  of  mouth.  2.53 

of  tongue.  2.53 
Epididymis,  anatomy  of,  629 
coverings  of,  031 
enchondronia  of,  096 
inHanunation  of  (see  Epididymitis) 
tuberculosis  of.  t)72 
tumors  of.  696 
T'.pididymilis.  609.  (i7() 
acute.  740 

iliagnosis,  74.S 
etiologj-.  746 
pathologj-.  747 
prognosis.  74.S 
symptoms.  747 
treatment.  7\S 
tuherculous.  672 
l'.pididymi>-orchitis,  luhereuhius.  672 
I'.pispadias.  6,54 
in  female.  .579 

Thiersch's  operaliim  fur,  6.5ti 
von  Dieffenhach's  openition  fur.  0,5,5 
I'.pistaxis,  .52 
etiology,  ,52 
treatment ,  .53 
Ejiilhelioma.  adamantine,  of  alveolar  lionlc 
843 
of  jaw.  841 

cystic.  844 
solid.  .S44 
operation  for.  867 
basal  cell,  of  gum.  847 
malignant  spinous-celi  of  iruni.  S4T 
of  tongue.  203 

spinoc^'lliilare  malignum.  of  gum,  847 
Epulis.  S16,  .S18 

VII..  \  1.  —  57 


Ericson's  .spine.  422 
Erj'sipelas  of  neck.  :UH 
Etbmoiilal  cells.  applie<l  anatomy  nl,  9ti 
anterior  ethmoidal  cells,  93 
I'thmoidal  bulla.  93 
ethmoidal  labyrinth.  9() 
in  midille  turbinate.  9.S 
midille  inentiis  of  nosi-,  92 
opening  of  the  na.so-frontal  duel.  93 
posterior  ethmoidal  cells.  94 

relationships  of.  9.5 
splieno-ethmoidal  reces.s.  tlii-.  '.(.5 

lOI idal  cell.s.  di.s<-a.ses  of.  9(1 

chronic  ili.sea.ses  of.  9K 

chronic  suppuration.  Wt 

mucocele.  99 

operations  upon  elhmniilal  l.ibvriii 

103 
pathologj',  97 
removal    of    anterior    end    nf    iniil 

turbinate,  in,  U)i) 
removal   of  anterior   part  of    infe 

turbinate  in,  103 
sj'mptomutologj'.  97 
trimming  of  the  inferior  liirliih.ite 
101 
I'.thmoidal  labyrinth,  anatomy  of.  !l(l 
operations  upon.  103 

anterior  or  external  routi-.  1114 
intninasid  route    1113 
size  of.  96 
tumors  of.  2(H) 
Ethmoid  sinus,  cysts  of,  ,S.51 
Ewin  perineal  sluH't,  .581,  .5.S2,  .5.S3 
Excision  of  clavicle.  417.  4|s 
E\ophth;ilmic  goitre,  -37.5 
acute.  .376 
chronic.  37(i 

CVile's  method  of  treatmeiil.  :i7*< 
etiologj-.  37.5 
histology-.  4(K) 
.symptoms,  376 
sjTionyms,  37.5 
li-eatment.  377 
E.xostosis,  intrana.s:d,  19.5 
of  jaws,  810 

Internal  carotiil  artery,  aneurjs f.  33,5 

ligition  of,  3.36 

1-A(K.  prosthesis  of.  211 

restoration  of  parts  of.  2,*< 
I'alse  pas-sjige  in  iirethni.  8(l(i 
Eibro-adenonia  of  breast,  female,  ,5-2(1.  .522 
Eibroids  of  nasopluirjn.x.  .SOO 
Eibronm.  intnina.sid.  190 

molluscuin  of  chest  wall.  413 

papillan".  of  nose,  194 

of  bn-ast.  female.  .522 
of  chest  wall.  4 13 
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Fibroma  jnipillaiv.  of  lu'ck,  :i-19 
of  penis,  (j8C 
of  scrotum.  &.)'y 
of  testis,  (iim 
of  tongue.  2.51 
of  vault  of  |)hiiryiix.  I'M 
of  vulva.  .^TO 
I'ibromyoma  of  tongue.  2.')1 
Fibromyxosjircoma  of  antrum,  830 

of  jaw,  periosteal.  S25 
Fihrositrcoma  of  antrum,  830 

of  jaw,  periosteal,  S2.5 
l"i.ssures  of  nipple,  .")07 
FistuUe,  branchial,  M.i,  :?.)4 
cervical,  39-4 
treatment.  MA 
conjienital.  of  neck.  M'.i 

treatnienl.  Ml 
of  neck,  'M)-i 

branchial,  :i!M 
trejitment,  :«)(> 
I'istula  of  Stenson's  duel.  29S 
of  thyro-|2;loss:il  duct.  H!)."> 
salivary.  298 

vesict>- vaginal,  operations  for,  020 
Flat  chest,  40(5 
Floating  goitre,  :5()') 
I'olliculitis,  7.")() 

treatment,  7.") I 
I'eireign  bodies  in  antrum,  l.")8 
in  or  on  male  genitals,  ()t53 
in  or  on  penis,  (itW 
in  tongue,  2IJ2 
in  methra,  663 
Fracture  of  atlas,  430 
of  axis,  430 
of  frontal  sinus,  147 
of  na«al  bones,  ,39 
of  penis,  664 
of  spinal  colunm.  429 
of  vertebra',  429 
isolated,  435 
lamina-,  429 
spinous  processes,  429 
transverse  processes,  429 
Fractme-dislocation  of  spuial  column,  429 
Frontal  sinus,  acute  inflammation  of.  113 
diagnosis,  1 14 
symptoms,  1 14 
treatment,  11.3 
anatomy  of,  100 

anterior  wall,  1 10 

backward  prolongation,  108 

dangerous  area  of.  1 1 1 

floor  of,  110 

form,  106 

incomplete  or  partial  septa,  109 

large  sinus.  107 

nmcous  nicinbrane,  106 


l''ronlal  sinus,   anatomy  <if,  naso-frontal  duct. 
11-2 
niUwanI  prolongation,  107 
posterior  or  cranial  wall  of.  110 
pulley    of    superior     oblique   muscle. 

113 
size.  106 
small  .simis,  107 
septmn,  108 
vessels,  106 
catheterization  of.  117 
chronic  inflanuiialinri  of,  ll,j 
diagnosis,  1 17 
etiologj',  1 15 
symptoms,  116 
chronic     su|)puration     of,    treatment,    by 
opening  in  anterior  wall,  123 
by  obliteration  of  the  sinus,  12.") 
Killian's  operation    for  oblitera- 
tion of  sinus,  127 
Mosher's  method  of  operation  for. 

146 
procedure  for  small  sinuses.  147 
disea.ses  of.  113-147 

acute  inflanniiatioii,  113 
chronic  inflanunation,  115 
enl.irging  duct  of,  from  nose,  122 
fractiu'e  of,  compomid  depres.se<l,  14^ 

simple  depressed,  147 
inflammation  of,  acute,  113 

chronic,  115 
irrigation  of,  121 
obliteration  of,  125 

Killian's  operation  for.  127 
punctured  wound  of,  147 
railical  operations  on.  125.  131 
therapeutic    mea.sures  in  connection  with, 
117 
catheterization.  1 17 
enlarging   the  duel    of   the  sinus  from 

the  no.se.  122 
irrigation.  121 
plugging  the  nose,  120 
transilhuuination  of,  208 
tmnors  of,  200 
Frost-bites  of  male  exteiual  genitals.  dOli 
Funnel  chest,  407 
Fmuncle  of  chest  wall,  40S 
Furimculosis  of  vestibule  of  nose,  SO 

<i.\LA(TOCELK,  516 

treatment,  517 
<  langrene  of  penis,  675 
of  .scrotum.  675 
of  tongue,  241 
Genitalii,   external,    female    (and    see    \uhai, 
abnormalities  of,  573 
chancre  of.  hard.  .565 
chancre,  .soft,  565 
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Geiiital.s.   external,   female,   coiulylonia.  ^ypli- 
ilitic,  .5(J5 
iTisea.ses  ilue  ti)  iiifiaiiiiiiatioii  or 

circulatory  disturliaiices,  .'>.'>'.) 
eleplmntiasis.  .">(i:{ 
gonorrhoea,  'tii'.t 
liypertrophic  ulceration,  .■)i>4 
kraurosis,  .502 
pruritus,  .561 
surgical  diseases  of,  .5.50 
syphilitic  comlylonia.  .5(i.5 
tuberculosis,  .56.5 
ulceration,  hypertropliie.  .5(i4 
ulcus  rodens,  564 
tumors  of,  .565 
woiuids  of,  5.59 
f lenitals,  male,  anatomy  of,  622 
l)urns  of,  666 
embrjology  of.  i'lM 
foreign  bodies  in  or  on,  663 
frost-bites  of,  666 
gangrene  of,  675 
herpes  of,  674 
inflammations  of.  OliS 
infections  of,  668 
pyogenic,  669 
specific,  674 
tuberculous,  (i71 
injuries  of,  663 

symptoms.  66() 
treatment,  666 
malformations  of,  637 
skin  diseases  of,  674 
surgical  diseases  of,  622 
swellings    which    are    neither    intlanuna- 

tory  nor  neoplastic,  678 
tulierculosis  of,  671 
tumors  of.  678,  686 
verruca  acuminata,  674 
warts,  674 
wounds  of,  622 
(".ingivitis,  878,  879 
(Uobus  major.  629 
I  llobus  minor,  630 

<  dossitis,  233 

acute  parenchymatous.  240 

treatment.  241 
chnmic  superficial.  235 
hemiglossitis.  234 
mercurial,  241 
phlegmonous,  240 

treatment.  241 
superficial,  234 

<  ;iottis.  artificial,  32 
Coitre,  3.58 

abnormal,  365 
circular,  360.  .365 
classification,  36.S 
adenomata,  368 


(iiiiire,  clas.~ilu,>i,..i,    .  > -( iLi.-colloii|,  3<i9 
cystic,  :«>9 
hyperplastic.  ,369 
va.scular,  369 
ciiniplications,  .364 
congenital,  367 
cystic,  369 
cy.slico-colloid,  369 
cysto-collni.l,  M-A).  :«i4,  :«i5 
dangers  of  operations  for,  387 
diagnosis  of,  3.59 
iliver,  365 
enileinic,  358 
epidemic,  3.59 
etiology,  3.58 
exophthalmic      (ami     see      IC.xophtlialinir 

goitre),  375 
floating,  365 
hyperplastic.  369 
pressure  symptoms  of,  359.  361 
sporadic,  .3,59 
surgical  treatmeni  of,  3S0 
anavslhesia,  .381 
ilangers  of  operation,  ;187 
indications  for  operation,  3.Si 
Kocher's  remarks  on.  :{81 
operations,  :{82 

ilangers  of.  3,S7 
enucleation.  :W6.  400 
partial  excision,  3.S3 
symptoms,  3()1 

circulatoiy  disturbanci's.  363 
from  pressure  on  nerves,  ,361 
from  pressure  on  trachea,  'Mil 
synonyms,  3.58 
tubular,  365 
vascular,  369 
wandering,  ,3.59 
Gonococcus.  715 

ehar.icleristics  of.  715.  726 
cultures.  7 IS 
(iram's  .slain  for.  716 
("lonorrhcea  (sov  (!onorrh<ral  urelhrilis) 
(lonorrha'a,  cun-  of,  771 
Cionorrhcva  of  external  genitals,  female.  559 
('lonorrhu'al  cystitis,  745 
symptoms,  745 
treatment,  746 
Cionorrhieal  endocervieitis,  561 
Cionnrrhieal  urethritis,  715 
acute,  715 

anterior,  721 

abortive  treatment  of,  732 
appearances  of  the  urine.  722 
diagnosis,  725 
signs.  721 
symptoms,  721 
compli«»tions  of.  abscess  fonnation.  744 
of  prostate,  744 
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C(>in|)liaitions  of  ncutp. 


,1     .llK-tS 


('iiiiiorrlui'al  urcthrilis.  eoiuplications  of 
iiii'lliral.  7.'>'2 
liabnitis.  7.->H 
(loiioiilKval  iirctlii-il 
balanopostliilis. 
cavernitis.  7.")2 
Cowperitis.  75;< 
cystitis.  745 
epiiliilymitis.  74(i 
follioulilis.  750 
infection    of     periiiretl 
prostatitis,  741 

supernunierarv  meatuses.  7.")H 
(ionorrhoeal  uretliritis,  acute,  diagnosis.  7i 
etiology.  715 
incubation  of.  71'.i 
local  treatment.  7'S2 

treatment  liy  injection.  I'SA 
method  of  using.  733 
treatment  during  .stage  of  decline 
treatment  by  Juiret's  method.  735 
treatment  by  irrigation.  735 

method  of  administering.  73(1 
.solutions  to  be  used.  735 
method  of  infection.  71S 
pathological  an;ilomy.  71i( 
prognosis.  72S 
treatment.  72.S 
alkalies.  7.3(1 
anodynes,  731) 
antiseptics,  729 
balsaniics,  731 
drugs,  729 

general  measures.  728 
diet,  729 
drinks.  729 
exerci.se.  728 
smoking.  729 
tonics.  732 
two-glass  test.  727 
Cionorrhceal  urethritis,  acute  posterior.  723 
clinical  pathology.  724 
diagnosis.  725 

factors  influencing  its  occurrence.  72 
symptoms.  724 
treatment,  739 
Cionorrhfpal  urethritis,  chroi'.ic.  7.">li 
.■interior,  diagnosis.  7nS 

method   of  localizing  the  seat  o 

the  disease.  75S 
pathologj'  of,  756 
treatment  of,  7li5 
posterior.  7()(l 
(liagnosis.  7(11 
symptoms,  7()1 
treatment  of.  707 
symptoms.  757 
(ionorrlKfal  urethritis,  femal 
(ionorrlueal  vaginitis.  .")()() 


34 
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dram  stain.  716 

Graves.  William  P.,  on   surgicid   diseases  and 
wounds  of    the    external    genitals   and    \a- 
gina  of  the  female,  5.")9-(i21 
(iraves'  disease  (and  see  llxoplillialmic  goitre), 

375 
(iraves'  disease.  acc|uired,  379 

pseudo-,  379 
(iraves's  method   of  abdumiMal   colporrhaphy, 

618 
(Iraves's  operation  for  ab.senci'  of  v:ii;iiia,  57N 
( Iraves 's  operation  for  cystocele.  Iili9 
C'lUmma  of  breast,  female,  519 

of  tongue,  294 
(Sums,  carcinoma  of.   with  secondary  in\-olve- 
inent  of  jaw.  84(i 
operations  for.  86S 
epithelioma  of.  malignani  spinous-cell.  M7 
•  ■pilheliom.i  c,f.  basal  cell.  .S47 
papilloma  of.  .S4(i 
Oimshot  wounds  of  penis.  ()()5 

of  spine.  423 
(lytuecomastia,  .")()S 

H.EM.\.\Gi()MA  of  mouth,  24.S 

of  parotid  gland.  307 
Htematocele.  (iXO 
Iliematomn  of  vulva.  572 
Ha'molytic  reaction  in  the  diagnosis  ipf  cancer. 

.543 
Hajek's  hook,  104 
Halsted's  method   of  operating  for  carcinoma 

of  the  breast,  550 
Hard  chancre  of  female  genitals.  ,565 
Helferich's  method  of  ligating  vertebral  arteiy. 

338 
Heniiglo.ssitis,  2:i4 

fleniorrh;igc  f?(im  na.sal  caxilies  (and  see  ICpis- 
taxisi,  52 

of  veins  of  neck,  325 
Hermaphroditism,  635 
Herpes,  of  tongue,  235 

progenitalis,  674 
Hilton's  method  of  opening  abscesses.  341 
llolden's  operation  for  lacerateil  perineum.  603 
Horns,  cutaneous,  of  penis,  687 
Hydatid  cysts  of  tongue.  243 
Hydatids  of  Morgagni.  629 

cysts  of,  697 
Hyflrocele,  680 

acute,  681 

chronic,  681 

diagnosis,  682 

operations  for,  683 

prognosis,  682 

.symptoms.  681 

treatment,  683 
Hydrocele  of  neck,  315 

of  round  ligament,  .568 
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Hymen,  atresia  of,  573 

imperforate,  57.'i 
I  lypcni'mia.  artificially  indiicetl,  in  acule  nias- 

liti.s.  .Jl-1 
Hyperkeratosis  lingua'.  XV.t 
Hypertrophy.   diffu.sc.   of  alveolar   border,   in 
leukaemia,  817 
of  female  breast,  508 
of  scrotum.  058 
Hypospadias,  6.35,  048 
in  female,  579 
penile,  GoO 

Beck's  opeialiun  for.  lilO 
Hochct's  ..pcniliuii  Inr.  051 
perineal.  0.5-1 
Hysterical  si)ine,  401 

I.Mi'KRFOKATE  hymen.  57:i 
Infection  of  periurethral  duels,  75:i 
Infections  of  genitals.  m;ilc,  cNlernal.  (iOS 
liililtration  of  urine.  807.  .Sll.s 

treatment  of,  811 
Inllannnation  of  the  antrum  (and  see  .Antrum, 
inflammation  of).  150.  1.')!) 

of  Hartholin's  glands,  500 

of  breast,  female  (see  Mastitis) 

of  carotid  sheaths,  acute.  'M'.i 

of  epididymis  (.sec  Epididymitis) 

of  frontal  sinus  (and  see  Frontal  sin\is.  in- 
flanunation  of).  ll.S,  115 

of  genitals,  male,  external.  668 

of  jaws,  and  their  soft  parts,  874 
toxic,  with  necrosis.  887 

nf  mouth  (and  see  Stomatitis),  221 

.if  neck.  :«i) 

.icutc.  :«9,  MO 
dironic,  345 

of  parotid  glan<l.  :«)(!.  ;<01 

of  penis,  0(>i> 

of  prepuce,  <)09 

of  prostate  (see  Prostatitis) 

of  .salivary  glands,  299,  301.  302 

of  seminal  vesicles  (.see  \Csiculitis) 

of  Skene's  glands.  .ViO 

of  .sphenoidal  sinus   (ami   see  Sphenoidal 
sinus,  inflammation  of).  180.  181 

of  spine,  chronic  ankylo.siui;.  4.50 

of  testis  (see  Orchitis) 

of  thyroid  (.see  Thyroiditis  and  Strumitis) 
acute.  370 
infective.  371 

of  tongue  (and  see  (ilossilis).  233 

of  urethra  (see  Urethritis) 

of  vas  deferens  (.see  Vesiculitis) 
Injuries  of  arteries  in  neck,  323 

of  genitals,  male.  663 

of  muscles  in  neck,  331 

of  neck.  323 

of  nerves  in  neck.  330 


Injinies  of  penis,  CA'A 

of  s;ilivary  glands,  297 

of  .scrotum,  6G5 

of  spermatic  cord.  065 

of  testis.  605 

of  veins  in  neck.  325 
limominate  artery.  aneurj'Kin  of,  330 
Internal  carotid  artery,  .-menrysm  of,  3.'1C 
Intrana.sid  adenoma.  195 

angioma.  195 

carcinoma.  199,  8.57 

ilisea.ses,  operations  for,  873 

exosto.sis.  195 

fibroma.  190 

papilloma.  194 

osteoma.  195 

s;ircoma.  198.  857.  858 
diagnosis.  199 
prognosis,  198 
symptoms.  198 

treatment.  199 

tumors.  855 

operation  for.  .soti.  s^:^ 

.Janet's  methcKi  of  treating  acute  urethritis  l>y 

irrigation.  735 
Jansen's  bayonet-shaped  bone  forceps,  143 
.faws.  actinomycosis  of.  .883 

.idamantine  epithelioma  of.  841 
cystic.  844 

of  the  alveolar  border.  813 
.solid,  844 

operations  for.  807 
carcinoma  of.  sccond:irv,  849 
operations  for.  8(>8 
secondarj-  to  mouth  and  gum,  840 
operation  for.  808 
deformities  of.  .890 
dental-root  cyst  of,  835 
operations  for.  867 
dentigerons  cyst  of.  837.  838.  839 

operations  for.  81)7 
epithelioma  of,  adamantine,  841 
cystic.  844 

of  the  alveolar  border.  843 
solid.  844 
exostosis  of.  816 

libromyxosarcoma.  periosteal  of.  825 
librosarcoma.  periosl»>al  of.  825 
henuurhagic  periostitis  of.  870 
infections    of.    through,    and    about    the 

teeth.  ,877 
inflammation  of.  874 
osteomyelitis  of,  875.  879 
osleo.sarcoma  of.  .810 

periosteal.  824 
ossifying  periostitis  of.  8Ui 
ostitis  of.  arsenical.  889 
phosphorus.  8.87 


mj 


ixi)i;x. 


J:nvs.  periosteal  filiioniyxosarcoma  of.  82;') 
(ihrosarcoina  of,  S25 
osteosarcoma  of.  824 
sarcoma  of.  82H 

spimllc  ami  roimd-ccll  sarcoma  of,  .S2li 
tumors  of  body  of,  Slil 
periostitis  of,  87i5,  87'.) 
arsenical,  889 
mother-of-poarl,  889 
ossifying,  810 
phosphorus.  887 
syphilitic.  ,S87 
resection  of.  871 

post-operative  treatment.  44 
proslliesis  after.  35 

anti'-cipcrative  appliances,  44 
immcMtiatc,  42 
Martin's  method,  36,  40,  4.') 
permanent  appliances.  44 
temporary  appliances,  43 
sarcoma  of,  perio.steal,  823 

spindle  and  romnl-cell.  periosteal,  S2(i 
surgical  diseases  antl  wotmils  of.  813 
.syphilis  of,  886 

toxic  inflammation  with  necrosis  of.  .S87 
tuberculosis  of,  881 

tumors  of,  813.  816,  817  * 

classification,  813,  814 
of  the  alveolar  border,  primary,  816 

operations  for,  8()6 
of  dental  origin,  834 

operations  for,  .866,  867 
|)eriosteal.  .821 
wounds  of,  813 
Jaw,   lower   (and    .sue    Jaw.s    and     .Mandible) 
giant-cell  sarcoma  of,  828 
medullary  tumors  of  body  of,  827 
tumors  of,  810 

operations  for,  866 
Jaw.  upper  (and  .see  Jaws) 

Kocher's  resection  of,  871 
tumors  of.  .SI 6 

operations  for,  867 

Keloid  of  chest  wall,  414 

of  tongue,  257 
Killian's  operation  for  obliteration  of   frontal 
sinus,  127 
periosteal  elevator  and  eye-retractor.  131 
Kiuffsley's  velum,  12 

Kocher"s  forceps  for  thyroid  operation.  3,S4 
385 
method  of  excision  of  tongue.  281 
method  of  ligating  vertebral  artery.  337 
osteoplastic   resection    of   both    halves   of 

upper  jaw,  871 
remarks    on    the    surgical     trealnient     of 

goitre,  381 
s])oon,  385 


K<.llinniin  dilator,  788 
Kraurosis  vulva>,  ,i62 

L\ii-;n,vrEU  periueuin.  operations  for  rc| 
(and  see  Perineum,  lacerated.  ii|ici:itii 
repair  of).  .)i)5 
Laceration  of  ])enis,  664 
Lachrymal  glands.  iMiktilicz's  di.sease.  31) 
Laminectomy,  for  .spinal  tumors,  t!)8 
Larynx,  aruficial.  31 
Leprosy  of  tongue.  243 
Leucokeratosis  (and  .see  Leucoma),  23o 
Leu  coma.  235 

diagnosis.  238 

etiology.  236 

pathological  changes.  236 

prognosis.  23.S 

■symptoms.  236 

treatment.  2311 
Leucoplakia  (and  see  l.e\icoina).  235 
Ligation  of  common  carotid  artery.  334 
temporary.  335 

of  external  carotiil  artery.  336 

of  vertebral  artery.  337 
"Lingua  plicata  aut  di.ssccata."  229 
Lingual  dermoids.  396 
Lipoma  of  breast,  female.  520,  528 

of  mouth.  251 

of  neck.  350 

of  parotid  gland,  307 

of  penis,  686 

of  scrotum,  695 

of  tongue,  251 

of  vulva,  571 
Lips,  artificial,  26 
Litigation  spine,  423 
Localization,  spinal,  492 
Lower  jaw  (and  see  Mandible) 

periostitis  of.  with  necrosis,  881 
Lud wig's  angina.  341 
Lupus  of  penis.  671 

of  scrotum.  671 
Lymplumgioma  of  parotid  ,i;land,  3(17 

of  tongue,  244 
Lymphangitis,  complicating  chancroid.  7 
Lymph  nodes,  axillary,  arrangement  of. 
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.\l.\(H(i(iL(),s.si.\.  lymphangioma  tons.  214 
treatment.  247 

naiscular.  248 

simi^le,  248 
Maisonneuve  urethrotome,  789 
Malformations,    congenital,  of    neck   (and   see 
Neck,  congenital  malformations  of),  313 

of  male  genitals,  ()37 

of  penis,  637 

of  scrotinn.  657 

of  testes,  658 

of  urethra,  (546 
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MMlpo.sition  of  Icstts.  (ioil 
MaiiiiiKi  (see  Breast,  feiiialci 
.Maimuary  gland  (sec  Breast,  female i 
Marimiary  gland,  male,  siirgcrj-  of  the.  -120 
.Mandible,  fractnretl.  splinLs  for.  48 

resections  of.  prosthesis  in.  -io.  44 
Martin,  artificial  tongue  of,  '2M 
Martin.  artificLil  palate  of.  19.  20 
Martin's  method  of  prosthesis  after  resection 

of  jaws.  30.  40.  4.'j 
Mastitis.  .510 
acute.  .510 

hypera-mia.  artificially  induce<l  in,  .)14 
treatment.  .512 
adolescentium.  .510 
carcinomatosa.  'y'.V.) 
chronic.  .514 

treatment.  .51(> 
chronic  cy.stic.  .514 
interstitial.  .514 
iieonatoru'n.  .510 
pucrperalis.  .51 1 
Iraiiiiiatica.  .51  1 
Ileal  meiit.  .512 

by  artificially  indnced  hyperemia,  .514 
Ma.stodynia.  509 
M.ixilla,  resections  of.  871 
immediate.  42 
prosthesis  in.  :{.5 
.Maxillary  joint,  ankylosis  of.  889 
artliritis  of.  889 
disea.ses  of.  889 
M.iyo's  internal  Alexander's  operation,  (il.5 
.Me.-i.surements  for    operating-di-stances  in   the 

nose.  20:j 
.Meatolomy.  (i47 

techni(|ue  of.  77.5 
Meatus,  of  urethra,  .small.  ()47 

sui)emunieran|-.  75:i 
-Mcihillarv  carcinoma  of  breast,  female,  .53.5 
Mcloplasty,  223 
.Meningocele.  4(i.5 
.Mercurial  stomatitis.  889 
Mierognathy.  890 
Mikulicz's  disease.  ;i03 

methtxl  of  ligating  vertebral  arteni-.  .'f37 
Mixed  chancroid.  703 
Moiiorcliidia.  11.59 

.Moslier.    Harris   Peyton,  on    surgical    disea.ses 
and  wotmds  of   the   nasal   cavities  and   ao- 
ce.ssorj'  sinuses.  .52-220 
-Mosher's  cheek  and  lip  retractor  for  exposing 
the  canine  fossa,  llili 
malleable  eye  retractor.  140 
ma.sk-splint  for  fracture  of  nasid  bones.  (i3 
method  of  operation  for  chronic  .suppura- 
tion of  frontal  sinus.  1 34 
•ifter-treatment.  14(i 
complica  t  ions.  1 4t> 


.Miishcr  -  spiculuiii   l.ir  -ulMonoiu^  reftcctiiin  ol 

na.s:d  sepluni.  73 
.Molher-of-pearl  |>erioslilis  of  jaw*.  .vs!t 
Mouth  (and  .■<■«•  Tongue  and  (iutnsi 
aneur^-sni  in.  248 

carcinoma    of.     with     v ndarj-     involve- 
ment of  jaw,  H4(p 
operations  for.  8(18 
ftivemous  tumors  of.  249 
congenital  e.ipillarv'  nu'vi  of.  248 
cy.sts  of.  nnirous.  243 
"lennoid  cystn  of.  2(11 
dukgnosis.  2(i2 
treatment.  2(12 
dist'a.ses  of.  surgical.  221 
cancruni  oris.  222 
stomatitis.  221 
emlothelionia  of.  2.53 
hiemangioma  of.  248 

inflammation  of  (and  .■-<•<■  ."^lomaiiti-)    221 
lingual  dennoids.  3'.IH 
lipoma  of.  '2.51 
mucous  cy.sts  of.  24:? 
non-parasitic  cj-sis  of.  243 
telangiectasis  of.  248 
teratoid  tmnors  of.  262 
tumors  of  (and  see  Tongue.  lunnnKofi.  2.51 
vascular  tumors  of.  248 
wounils  of.  221 
Mucocele  of  antrum.  1.59 
of  ethmoidal  c-elU,  98 
of  sphenoidal  sinus,  181 
.Mudd.    llar\'cy   O..   un    surgical    diseaties  and 

wounds  of  the  female  bn>a.st.  .502-.'i,>S 
.Mumps.  :«K) 

Muscles  .>f  neck,  injuries  In,  331 
Myelocele.  403 
.Myelomeningocele,  4(>4 
Myoma  of  testis.  697 
MvTccedema.  acute.  :fl)l 
symptoms.  391 
treatment.  .'<92 
post-operative.  .'{89 
treatment.  391 
Myxoma,   of  bn>ast.  female.  .529 
intraciinalicular.    .523 
of  testis.  (197 

N/Evus.  acipiin-d  capilkirj-.  of  tongue.  249 
congenital  cjipill:ir>'.  of  tongiie.  249 
congiMiilal  capillar}',  of  mouth.  248 
of  breast,  female.  .528 
Xa.sid  adhesions.  81 

tn'almcnl  of.  s| 
Xastil   bones.   combintHl    Literal   devi.Htion   of, 
and  cnrtilapinons  bridgi'.  (H. 
treatment  ot,  (H 
fracture  of.  j9 
oompounil.  IX) 
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N;is;il  bdiios.   fnicliiros   of.  (U'fonnilics  due  to, 
M 
treat iMciit  of.  1)4 
Moshcr's  mask-splint  for,  61? 
old.  (y.^ 
.simple.  (10 

treatment.  61 
subperiosteal  method  of  correct- 
ing. 66 
simple  .lateral  deviation  of,  64 
treatment  of,  64 
Nfisal  cavitie.s.  dis<!ases  of  the,  52 
absce.ss  of  the  .sept vim.  .57 
deformitie.s  of  the  nose.  67 
deviation.s  of  the  .sept\ini.  70 
epistaxis,  52 

fracture  of  the  nasal  bones.  .59 
fnriinoillosis  of  the  vestibule.  80 
n.'isal  adhesions.  SI 
j)erforations  of  the  .septum.  7i) 
sepsis  of  nose  .■d'icr  nasal  oper.-itions, 
80 
hemorrhaiie  fiom  (and  sec  Epistaxis),  52 

lihiL'fjinf;  of.  5-1.  5(i 
tumors  of,  ISd 

ailenon].!.  lll.'i 
aiii;i(jm.i.  !'.(."> 
benign.  lS(i 
carcinoni.i.  I  IK) 
exostosis.  1!I5 
fibroma.  1!K1 

fibroma  of  vault  of  jjhaiynx,  190 
fibroma  papilla  re,  194 
malignant,  197 
osteoma,  195 
papilloma.  194 
polypi,  186 

jjolypi,  bleeding,  of  septum,  195 
Siircoma,  198 
tooth  cysts,  196 
N'a.sal  discharge,  one-sided,  85 
Nasal  operations,  adhesions  after,  81 

sepsis  after,  SO 
Nas;d  polypi,  186 

associated  with  ethmoiditis,  187 
associated    with    suppuration    in    the 

accessor}-  sinu.ses,  189 
associated  with  va.somotor  rhinitis,   bsil 
benign.  857 
etiolog}'.  187 

microscopic  appearances,  187 
relation  of.  to  malignant  tumons,  856 
symptoms.  187 
treatment,  188,  189.  190 
Nasid  pyorrhoea,  85 
Nasal  septum,  ab.scess  of.  57 
diagnosis,  58 
treatment,  59 
bl I  supply  of,  .52 


Nasal  .septum,  deviations  of.  70 

age   at    which    operations    can    be    per- 
formed for.  71 
cau.ses  of,  70 
classes  of,  70 
complications   of   npcraliv.'    Iicilrnent   of. 

79 
forms  of.  74 

deviation    of    anterior    edge    of   (pitul- 
rangular  cartilage,  74 
operation  for,  74 
symmetrictil    deviation,    not     iu\olv- 
iiig    anterior    edge     of     ipiad- 
rangular  cartilage.  74 
operation  for,  75 
operation  for,  70 

age  at   uhicli  it  can  be  ilune.  71 

aniesthesia.  71 

buttonhole  inci.sion,  74 

complications  of.  79 

details  of  the.  71 

form  of  incision  thnmgh  mucous 

membrane.  72 
general  remarks.  I'.i 
illumination.  72 
instriunent.  T.i 
length  of  operation.  72 
side  of  nose   in  which   performed. 

72 
sulimueous  resection  for.  70.  78 

complications  of,  79 
treatment  of.  in  general,  70 
Nasal  septum,  perforations  of,  79 

submucous  resection  of,  70 
Na.so-frontal  duct,  anatomy  of.  112 

opening  of  the.  9;i 
Naso|)haryngeal  tumors.  8.59.  861 
Na.sopharynx,  adenoids  of.  860 
benign  tiunors  of,  861 
carcinoma  of,  860 
cysts  of.  860 
fibroids  of.  860 

Payn's  position  for  operations  on.  871 
sarcoma  of,  860 
teratoma  of,  861 

tumors  of  (and  see  Nasopharyngeal i,  8.59. 
.861 
Neck,  absce.ss  of,  .340 

Hilton's  method  of  opening,  :-!41 
actinomycosis  of.  'Mii 
diagnosis,  346 
prognosis,  34() 
treatment,  347 
aneurysms  of,  arterial,  3:il 

of  common  carotid  aitery,  331 
of  e.xternal  carotid  artery,  335 
of  innominate  artery.  336 
of  internal  carotid  arterj'.  336 
of  subclavian  arten',  337 
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Neck,  ant'urysiiis  of.  vpitfl.iMl  :irii-rv,  337 
venous,  338 
Mngioina  of.  34!) 
cavernous.  M'J 
simple.  3-19 
I.IockI  cysts  of.  347 
cliaKnosis.  348 
profrno.sis.  348 
treatment.  348 
boils  of,  339 
bursal  cysts  of.  348 
carbuncles  of.  339.  340 
carcinoma  of,  3.il 
(iiagnosis,  3.52 
prognosis,  3.52 
symptoms.  3.52 
treatiiicTit.  3.52 
ci'llulitis.  (Iiffu.se.  non-erysipolatous  of,  344 
coiiKiTiital  fistula'  of.  313 

treatment.  314 
oiiiificnilal  malformations  of,  313 
l)ranclual  cysts,  31.5 
cervical  ribs,  318 
congenital  fistula",  313 
etiology.  :113 
out-throat,  .32() 
cysts  of.  394 

congenital  serous.  316 

diagnosis,  316 

prognosis,  316 

treatment.  316 

(U'nnoid.  31.5 

cys-lic  tumors  of.  347 

blood  cysts.  347 
bursal  cysts,  348 
ediinococcus  cysts.  348 
sebaceous  cy.sts.  348 
Derbyshire.  3.58.  and  .see  (Jiiitre 
ilcnnoid  cysts  of.  31.5 
diseases  of  lilood-vessels  of.  331 
arterial  aneiirj-sms.  .331 
venous  aneiu'ysms,  'S'.iS 
echiuococcus  cysts  of.  348 
erysipelas  of.  340 
fibroma  of.  349 

treatment.  3.50 
fistula;  of,  .394 

treatment,  396 
fistuke  of,  branchial,  394 
hydrocele  of,  315 

infection  of,  from  alveolar  periostitis,  880 
inflammations  of.  339 
acute.  339.  340 
chronic.  34.5 
of  carotid  sheaths.  343 
syphilitic.  34.5 
tuberculous.  34.5 
mjuries  of.  323 

cut-throat,  326 


Neck,  injuries  ui  nri<Tn>   ■■•J., 
of  muscles,  331 
of  nerves,  .330 
of  veins,  32.5 
lipoma  of,  3.50 

iliagnosis,  3.50 
treatment.  .3.51 
nerves  of,  injuricH  to,  :iW 
brachial  plexus,  3:<0 
spinal  acces.sor>',  3:10 
.sympathetic.  330 
vagus.  3:{0 
neuroma  of.  3.50 

treatment.  .3.50 
sangiiineoii.s  cysts  of,  39.5 
.sjircoma  of,  3.51 
.sebaceous  cysts  of,  :J48 
sinuses  in,  from  alveolar  periostitis,  s,S0 
solid  tumors  of.  349 

carcinoma.  3.51 
(ibrom.'i,  349 
lipoma,  3.50 
neuroma,  3.50 
sjircoma,  3.51 
suppuration  of,  340 
acute,  340 
submaxillary,  341 
surgical  di.sea.st's  and  wounds  of.  313 
.syphilitic  iiiHanimatioMs  of,  34.5 
tuberculous  inflanunatiun^  of     !)' 
tumors  of,  347 
cystic,  347 
solid.  349 
vascukir.  349 
vascular  tumors  of.  349 

cavernous  angioma.  .349 
simple  angioma.  349 
venous  aneurj'sins  in,  3;<8 
Necrosis  of  alveolar  border,  881 
Needle.  i:imnet's,  for  cervix.  .587 
Nee.lle-holder,  Hurrage,  .588 
Nerves  ol  neck,  injuries  to,  3:^0 
Neuralgia  of  female  breast.  .509 
Neuroma  of  breast,  female.  .529 

of  neck.  3.50 
Neuroses  of  femide  breast.  .509 
.Neurotic  .spine.  Kil 
.Vicoll's     mi'thod     of     amputation     of     penis, 

691 
Nigrilies  lingua-.  239 
Nipple,  absence  of.  .507 
atTeclions  of.  .507 
eczema  of.  .507 
fissures  of.  .5t)7 
I'aget's  disease  of.  .>j«i 
etiolog)'.  557 
treatment.  .557 
retention  cyst  of.  .507 
ret  met  ion  of,  507 
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Nipple.  .-y|ihililic  infeclioii  of.  M7 

suiJemumeiiirj-.  .">(l^ 
Nose,  and  see  Nasal.  liiiiajias;il 
Ni).<e.  abnormally  wide.  IW 
correction  nt.  (i'.l 
artiHcial,  2(1 
ilofonniticN  i  I.  (17 

ahnoriM.'illy  vviiU'  nose.  W) 
hooked  no.se.  ()7 
nose  with  drooping  ti)),  ()9 
sjuldle-t.ack.  (iS 
funinciilosis  of  veslilnile  of.  .SO 
lihroma  fia|>illare  of,  liM 
hooked.  07 

correction  of.  (17 

intranasal  incihod,  (17 
measurements   for   o|iera(iii,i;  disiniiecs   in 

the.  203 
niiildle  meatus  of.  anatomy  of.  'rj 
operations  in.  measurements  fur.  2()M 
plugging  the.    in    frontal   sinus    npcrMlidn. 

120 
polypi  in  middle  meatus  of.  .S(i 
pus  in  niiilille  meatus  of.  .S.^ 
saddle-back.  (i.S 

correction  of.  (is 

method  of  inji'ctin^  parallin.  (iS 
sepsis  of.  after  nasal  operations.  ,S() 
septum  of.  bleeding  polypus  of.   li).') 
tumors  of,  ISO,  and  .see  Nasal  cavities 
with  drooping  tip,  (39 
correction  of,  69 
Nose-bleed,  .52,  ,Mnd  .se<'  Mpistaxis 

OnTt'R.vrOR  for  cleft  palat<'.  II 

Obturators  and   vel;i   for  cleft    p.-d:ite.   rel.-ilive 

ailvantages  of.  I.S 
Obturator-velum  of  Case,  I  I 
Obturator-velum  for  cleft  p.ilatc.  II 
(Kdema  of  penis,  080 

of  scrotum.  080 
Oophorectomy  for  cancer  of  breast,  .wo 
Orbit,  abscess  of,  852 

carcinoma  of,  8oJ 

tmnors  of,  850,  8.52 

operations  for.  8(58 
I  hliilal  abscess,  ,S52 

tumors.  .S.'>0.  852 

operations  for.  ,S(),S 
Orchidecloiny.  002,  09S 

bilateral.  698 
( trchidopexy.  602  , 

results  of.  OOH 
( )rcliitis,  070 
( )rgan  of  Giraldt's,  630 

cysts  of,  697 
( )steoarthritis  of  spine,  4.58 
Osteoma,  intrana.sal.  195 

of  breast,  female.  .529 


Osteoma  of  penis,  ()87 

of  tongue,  255 
Osteomyelitis,  acute,  of  spine,  448 

of  jaw.  87.5.  879 

of  ribs.  409 

of  sternum.  409 
periosteal,  824 
Osteosjircoina  of  jaw,  816 
O.stitis  deformans  of  .spine,  455 
Ostitis  of  jaws,  arsenical,  889 

phosphorus.  887 
Otis  urethrotome.  7.S<.» 

I'.\(;Kr'.s  disease  of  nipple,  5.50 

etiology.  .557 

treatment.  .5.57 
I'alale.  .iititicial.  IS 

.•ige  .'It   which  it  shoul.l  be  intn 

hard,  adenopapilloma  of.  SO:i 

tumors  of.  8()2 

operations  for.  .StiO 
I'Mnipinifnnn  plexus,  thrombosis  of 
r.ipilloma.  iutranjisal.  194 

of  gums.  840 

of  penis.  687 

of  tongue.  2.52 

of  urethra.  ()94 
Paradidymis.  630 
Paramastitis,  511 
Paraphimosis,  645 

diagnosis,  645 

etiology,  ()45 

l)athology,  045 

treatment,  645 
Paraplegia  dolorosa,  .539 
Parasites,  animal,  in  tongue.  243 
Parathyroids.  354,  400 

function  of,  357 
Parotid  gland,  adenoma  of,  ,'iOS 

angioma  of.  307 

carcinom;i  of,  308 

extirpation  of.  310 

luemangioma  of.  307 

inflammation  of.  300.  301 

treatment .  302.  and  see  Sa 

injuries  of.  297 

lipoma  of.  307 

lymphangioma  of.  307 

tumors  of.  303.  sOi' 
Parotitis,  301.  and  sec  .Salivary  glai 

treatment.  3(J2 
Parry's    di.sea.se.    37.').    ami    see    V.y 

goitre 
Payr's  position  for  operations  on  n: 

.S7I 
Pectus  c.arinatum.  407 

e.xcavatum.  407 
Penis,  absence  of.  637 

.■unpntation  of.  090 
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Penis,  amputation  of.  coiii|)lete,  694 
partial.  (iOl 

flap  nictlioil.  093 
Nicoir.s  mptliod,  691 
anatomy  of,  022 
angioma  of.  687 
cnrcinoiiiM  of.  689 
clH.iHln.uia  of.  ()S7 
cimdyloiua  of.  (i.S8 
cni.sliiiis;  of,  (i6-4 
ilormoid  cysts  of,  ()H7.  6^7 
dislocation  of.  6().") 
lioublf.  637 
elephantiasis  of.  67i'> 
oniphysenia  of.  6K() 
libioma  of,  6S(i 
foreign  bodies  on  or  in.  ()6:i 
foreskin  of,  see  Prepuce 
fraeture  of.  (ili-f 
s;an!;rene  of,  67.'> 
Him.slint  wounds  of,  ()(i.'> 
liorns  of.  outan<>oiis,  ()87 
inflanmiation  of.  66!) 
injuries  of,  66-1 

symptoms,  ()66 
treatment,  066 
laeeration  of.  Ot!) 
lipoma  of.  6.S6 
lupus  of.  671 
malformations  of,  (i:i7 
fcdema  of,  680 
osteoma  of,  687 
papilloma  of.  6S7 
sarcoma  of,  6.S,S 
sebaceous  cyst  of,  6.S7 
sUin  diseases  of.  674 
slab  woimds  of.  ()()."> 
t  ubereulo.sis  of.  671 
tumors  of.  686 
varicosities  of,  678 
Perforations  of  nasal  septum.  79 
Perineal  jjosition.  the,  .581 
I'erJMerd  section.  801 

li.stulization.  801 
resection  of  the  stricture.  801 
with  a  jruide.  8(rj 
without  a  j^\Mr.  Sn:i 
Perineal  sheet.  I'^win,  581.  082.  .'tS.i 
Perineum,  lacerated,  complete  (throus;h  sphinc- 
ter ani).  repair  of.  (iO."> 
after-treatment,  607 
apron  method.  607 
diagnosis.  605 
indications  for.  (iO.'i 
preliminary  treatm-nl.  (iO.'i 
steps  of  operation.  ()06 
operations  for  rei>air  of.  .">9.'> 
after-treatment.  t)03 
anatomv.  .')9i> 


I'erineum,  operations  for  repair  of.  Kinniel'.'. 
operation,  599 
Holdcn's  operation,  tur.i 
indicitions.  598 

pbcinc  of  external  sutnn-s.  lUrj 
lerhni<|ne,  .599 
Periosteal  fibromyxo.sarconia  of  juw.  825 
fibrosarcoma  of  jaw.  825 
osleosjircoma  of  jaw.  821 
.s;ircoma  of  jaw.  S2:i 

spindle-and-rouml-cell  .siirmnia  of  jaw.  .S26 
tumors  of  bo<ly  of  jaw.  821 
Periostitis,  alveolar.  879 

metastatic  infection  in  neck  in.  880 
simises  in  cliin  and   neck,  sccoiidapk' 

to,  880 
with  necrosis  of  alveobir  bordiT.  S.S1 
hemorrliagic.  of  jaws.  876 
of  jaw,  875,  879 
arsenical,  889 
mother-of-pearl.  889 
phosphorus.  8S7 
of  lower  jaw.  with  necrosis,  881 
o.ssifyinjt.  of  jaws,  816 
.sypliilitic.  of  jaw.  887 
Periurethral  abscess.  7.52.  80S 

treatment,  810 
Periurethral  ducts,  infection  of.  7n'.i 
Periun-thritis,  808 

treatment.  810 
Phagedena  complicating  ch.-iiicroid.  705 
Phalanx,  and  .see  Nasophaiynpeal 
anatomy.  860 
adenoids.  ,860 
fibroma  of  vault  of.  190 
diagnosis,  191 
prognosis,  191 
symptoms.  190 
trcalmeni,  191 

punch  openilion,  193 
snare  operation,  U*2 
Phimosis.  638 

circtuncision  for,  640 

clamp  operation.  642 
without  use  of  clamp.  641 
diagnosis.  1)39 
ctiologj-,  6;i8 
pathologj'.  639 
sjTiiptoms.  63t( 
treatment.  639 
Phimosis,  complicating  chancroid.  704 

treatment.  711 
Phlegmon  of  chest  wall,  lotl 
Phosphorus  ostitis  of  jaws.  8S7 

periostitis  of  jaws,  887 
Pigeon  bii>ast .  407 
Plastic  operations  in  vagina.  57<i,  and  si-e  \a- 

gina.  plastic  operations  on 
Polymastia.  507 
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I'olyiiiiizia,  507 
Folyoichidia.  663 
Polypi,  nMs.il.  186 

Mssoeiateil  with  ctluiioiditis.  INT 
associated  with   suppuration  in  l  he  .-ii-ci's- 

sory  sinuses,  18!( 
associated  with  vasDinoldr  rliinilis.   I.S'I 
benign,  857 

lelation  of.  to  malignant  tumors,  ,S5() 
I'olypi  in  middle  nieatus  of  nose,  86 
Polypus,  bleeding,  of  septum  of  nose,  195 
Polythelia.  508 
Po.sthitis,  669 
Prepuce,  anatomy  of,  624 
dermoid  cysts  of.  6:57 
inflammation  of.  669 
Prolapse  of  uterus,  operations  for.  61  I ,  (ill 
Prolapsed  mucous  membrane  of  untlira,  .572 
Prostate,  abscess  of.  7AA 

inflammation  of.  sec  Pidslalitis 
Proslalilis.  acute,  741 
catarrhal,  7-11 
diagnosis  of.  7-12 
follicular.  7-1 1 
parenchymatous,  742 
treatment  of.  7  Hi 
chronic  parenehymalous,  761 
diagnosis.  763 
symptoms  and  signs.  7()2 
treatment.  7()8 
mas.sage,  70.S 
rectal  irrigations.  769 
prostatectomy,  770 
sounds  .-uid  dilatois.  770 
Pri;slhesis.  3.  and  see  .\rtificial 
clef  t-p.-i  late.  10 

conditions  in  which  it  is  u.scful,  4 
ilental,  5 
ears.  27 
face,  20,  28 
glottis,  32 

in   its   relation    to    smgery    of    the    lace, 
mouth,  jaws,   and    n,-is;d    ami    laiytiircal 
cavities,  3-51 
jaw.'!,  35 
larynx,  31 
lips,  2(i 
nose,  20 
teeth,  5 
tongue,  29 

types  of  apparatus.  3 
I'rosthetic  apparatus,  types  of,  S 
Prosthetic  appliances,  ilental,  5 
base  of  support  for,  S 
material  nseci  in,  7 
means  of  retaining,  9 

restoration  of  function  bv  plate  dentures. 
10 
Pr\nitus  vulvae.  .561 


Psoriasis  of  tongue.  235,  and  sec  Tjcuconia 
Pulpitis.  S79 

Pus  in  middle  meatus  of  nose,  85 
Pyoirha'a  alveolaris,  879 
M.'isid.  85 

Rani!1,.\,  2.57,  309 
diagnosis,  2,59 
treatment.  259 
Retention,  chronic,  in  accessory  sinuses.  83 
Retention  cyst  of  nipjilc.  .507 
Retrobulbar  tiunors.  850.  852 

operations  for.  868 
Retropharyngeal  .abscess,  343 
tumors.  861 

operations  for,  S70 
Rhachitic  si)inc,  the.  1.50 
Rihs,  cervical,  MS.  !(),S 

circulatory  symplimis  of.  :;20 
nerve  symptoms  of.  319 
operation  for.  321 
treatment.  321 
deformities  of.  408 
osteomyelitis  of,  409 
syphilis  of,  410 
tuberculosis  of,  410 
Rigg's  disea.se.  879 
Rigidity,  spinal.  454 

chronic  aTlkylosiiii;  inflaniinalinn.  456 
muscular.   I(;0 
ostitis  deformans,  455 
spondylitis  dcforin.ans,  455 
traumatic.  400 
Rochet's  operation  for  hypospadias.  65 1 
Roimd  ligament,  hydrocele  of.  568 
Rudimentan,'  scrotum.  657 
Rupture  of  m'ethra,  6()6 

.•^.vnvARY  calculi.  2.59 

diagnosis,  260 

treatment,  261 
Salivary  fistuUc,  298 
SaliAary  glands,  absence  of.  congenital.  312 

actinomycosis  of.  303 

anomalies  of,  312 

carcinoma  of,  308 

cysts  of,  309 

disea.ses  of.  surgical.  221 

inflammation  of.  299 
chronic.  302 
primary  .-iculc.  299 
scconilary  acuic.  301 

inflammation  of  excretory  duct  of,  302 

injm'ies  of,  297 

.Mikulicz's  disease.  303 

mixed  tumors  of.  304 

sarcoma  of.  304 

syphilis  of.  303 

tuberculo.sis  of.  .303 
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.Salivary  glands,  t\iiiiors  of,  303 

wounds  of,  221 
Sarcoma  of  antrum.  170 
pciant-cell,  SliO 
round-  and  spindle-cell,  8H2 

intranasal,  198,  8,57,  8,58 

of  breast,  female,  52!) 

of  chest  wall.  414 

of  jaw,  periosteal,  823 
Kiant-cell,  828 
spindle- and  round-cell,  pcrio.^ 

lit'  iiasopharj'nx,  860 

of  neck.  351 

of  penis,  088 

of  salivaiy  glands,  304 

of  scrotum,  695 

of  seminal  vesicles,  699 

of  testis.  ()9S 

of  lliyici,!,  372 

of  tongue,  291 

of  vulva,  571 
Scalds  of  tongue.  232 
."schroeder's  method  of  trachelorrliaphx 
.Scirrhous  mamma,  515 
.Scirrhous  Ciircinoma  of  breast,  female. 
Scissors,  Emmet's  denuding,  588 
Scoliosis,  470 

clinical  aspects,  476 

cimgenital,  484 

iliagnosis,  477 

etiology,  473 

pathologj',  471 

prognosis.  479 

symptoms,  476 

treatment.  481 

measures  intended  to  secur( 

spine  an  unproved  positioi 

measures  that  have  for  the 

the  loosening  of  the  spine. 

variations  in  the  ciu've,  475 
Scrotum,  absence  of,  657 

anatomy  of,  627 

angioma  of.  695 

bifid,  658 

carcinoma  of,  696 

cysts  of,  695 

dermoid  cysts  of,  658 

ele|)hantiasis  of,  676 

emphysema  of.  (5.80 

ciichondroma  of,  695 

hhroma  of,  695 

gangrene  of,  675 

hypertrophy  of,  ()5,S 

injuries  of.  6(i5 

lipoma  of.  695 

lupus  of.  671 

malfomiiitions  of,  657 

(I'dema  of,  680 

rudiment  a  rv.  657 


1,  is: 

I'    oil 

1.S2 


jecl 


Scrotum,  sarcoma  of.  695 
.skin  di8ca.<K>s  of.  674 
tuberculosis  of.  671 
tumors  of,  695 
varicosities  of.  678 
Seb.'ieeous  cysts  of  neck.  'MS 

of  penis.  ()S7 
.Senn'nal  vesicles,  anatomy  of.  632 
carcinoma  of,  699 
cysts  of.  698 
inflammation  of.  se('  Vesiculitis  and 

inal  vesiculitis 
•-arcoma  of.  699 
tuberculosis  of.  674 
tumors  of.  698 
Seminal  vesiculitis,  chronic.  763 
diagnosis.  763 
symptoms.  7(i3 
treatment.  768 
nias.Siige.  768 
proslalecliimy,  770 
rectal  irrigations,  7(>9 
.sounds  and  dilators,  770 
.Sep.sis  of  the  ncse.  after  nasal  operations. 
•Shepherd.  Francis  J.,  on  surgiciil  diaejisj's 
wounds   of    the    thyroid  ;ind    thymus, 
1(10 
Sialoadenilis,  acute.  299 
Si.ilodochitis.  .302 
Si.ilolithiasis.  259 
<liagnosis,  260 
irciitmcnt,  261 
Sims's  method  of  operation  for  vesicii-\a 

(islula.  (521 
.Sims  jHisition.  ,582.  .583 
Sinusi's.  accessor)',  of  the  nose.  di,s«>as4.s  < 
general.  83-89 
of  antrum.  156 
of  ethmoidal  cells.  »)0 
of  frontal  sinus.  1 13 
of  sphenoidal  sinus.  180 
Sinuses,  accessory,  of  the  nose,  di^'ases  i 
general,  83  S9 
acute.  83 
chronic,  .S3 
chronic  retention.  S^i 
chionic  suppuration,  84 
I'diiibined  em|>yemala  of.  87 
complications  of.  ,S7 
diagnosis  of.  8.8 

metluxls  of  exaiiiinalion.  .S.S 
stopping  off  a  sinus.  8.S 
usi.  of  .r-riiy  in.  209 
eliologj'.  .S3 
liathologj-  of.  83 
prognosis  of.  .'<9 
signs  of,  85 
symptoms  of,  .S5 
vyphih.  ,.f.  S.-. 


and 
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Sinuses,  treatmcnl  ol.  in  irciieral.  89 

tuberculosis  of.  Sn 
Skene's  glands,  iiifljiinni.iiioii  .if.  .")liO 
Smoker's  patch.  2'Mi 
.Sift  chancre  of  feniali^  i;cnil;il-i.  .>()."> 
Siinnils.  urethral.  7S() 

passage  of.  79()-7;(.'> 
Spermatic  artery,  throu'hosis  of,  ()(i(> 
Spennatic  cord,  anatomy  of,  (i.SO 
coverinjrs  of.  0;{| 
injuries  of.  (ili.'i 
tor.sion      of.     causinj:      straiiiiiiL-ilioM      of 

testis,  607 
tumors  of.  69G 
twisted.  668 
Spermatocele,  685 
Spermatoeystitis.  763 
Spermatozoa,  628 
Spheno-ethnioidal     recess.    :in:itoniy    of      tlie, 

95 
Splienoidal  sinus,  alisencc  of.  170 
acvite  inflamni.'itinii  of.  ISI) 
anatomy  of.  17(1 
absence  of.  17(1 
cavity  of.  171 
development.  171 
form,  171 
lymphatics,  172 
mucous  membrane.  171 
ostium,  175 
prolongations  of,  177 
relations  of  differenl  faces.  172 
spheno-elhmoiilal  recess,  177 
size,  170 
catheterization  of.  17.t 
chronic  inflammation  of,  LSI 
treatment,  1.S2 
varieties.  1!S1 
chronic  supp\iratioii  of.  181 
routes.  I,s:i 

anterior,  ISH 
ethmoidal.  ISa 
Ihrousih  ,-nitnuri.  18S 
treatment.  1S2 
diseases  of.  170.  ISO 
inflammation  of,  180 
acute.  180 
chronic.  ISl 
mucocele  of.  LSI 
])atholofrj',  18(1 

routes  through   which   it  may  be  ap- 
proached. is:{ 
anterior  route,  183 
ethmoidal  route,  183 
route  throuirli  .-infruni.  1S3 
tumors  of,  200 
Spina  bifida,  462 

excision  for,  467 
ojierative  procedures,  4(i(i 


Spina  bifida,  treatment.  4(i(i 

varieties.  463 
Spina  bifid;i  occulta,   l(>.") 

Spinal  accessor^'  nerve,  injury  lo,  in  neck.  3.'iO 
Spinal  column,  deformities  of,  4(12 
adpiired,  462 
congenital.  462 
meningocele.  465 
myelocele.  4().3 
myelomeningocele,  464 
.scoliosis.  470.  484 
spina  l)ifida.  462 
spina  bifida  occult.-i.  465 
syringomyeliiccle.  4(14 
dislocation  of.  429 

bilateral  isol.-iic.l,  V.U 

treatment ,  4:12 
imilateral,  432 

diagnosis,  434 
prognosis,  434 
trealiiienl.  434 
fracture  of.  429 

fractin-e  di.slocaticin  uf.  429,  437 
surgery  of.  401 
wounds  of.  421 
Spinal  cord,  diseases  of  cauda  eiiuiiia,  .')01 
diseases  of  conns  terminalis.  .")(ll 
injuries  of  cauda  ecpiina.  .)01 
inetliods  of  exposing.  49S 
tumors  of  cauda  equina.  ,5f)0 
tumors  of,  relative   freqiiency  of   dilTerciit 

varieties  of,  489 
wounds  of.  421 

wounds  of  coiius  (erminalis,  .")(11 
Spinal  cysts.  .500 
Spinal  localization,  4it2 
Sphial  marrow,  tumors  of.  4S(j.  and  sci>  Spine 

tumors  of 
Spinal    membranes,    tumors   of,    t.SCi,    and    sec- 
Spine,  tmnors  of 
wounds  of,  421 
Spine,  actinomycosis  of,  448 
ankylosis  of,  456 
arthritis  deformans.  454 
arthritis  of,  infectious,  451 ,  454 
gonorrhoea!  spine.  451 
ty])hoid  spondylitis.  4,52 
Becterew's  disease  of  (spinal  rigidity).  4S5 
chronic  ankylosing  inflammation  of.  4.56 
congenital  scoliosis  of.  4S4 
contusions  of.  422 
symptoms.  422 
treatment.  422 
cypliose  htrc(lo-lraii>iiiiti(/iir.  4.59 
distortions  of,  422 
diagnosis,  423 
symptoms.  423 
treatment.  423 
Ericson's,  422 
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."^liiiic.  Iractuie^  of.  in  geiicml 

pathological  changes  in.  4'.V.i 

progniKsi.s,  44.5 

symptoms.  440 

treatment.  44:i 

expectant  treatmeni.   Ill 
reduction  and  fixation,  444 
gonorrlioeal,  452 
gunshot  woimds  of.  42:1 

diagnosis.  428 

symptoms.  428 

treatment.  428 
hysterical,  4(51 

lateral  curvature  of  (and  see  Scoliosis).  47(1 
litigation.  428 
neurotic,  4(51 

non-tuberculous  /ilTeetions  of,  448 
osteoarthritis  of.  4.")S 
osteomyeliti.s  of.  acute.  4  is 

co.sto-transversecloniy  for,  44!l 

iliagnosis,  44 

prognosis,  4  HI 

regions  alleeled.  4  Id 

symptoms,  44,s 

treatnuMil,  449 
t)stitis  deformans  of,  4."i.") 
■  painful  afiections  of.  williout  rigidity,  401 
rhaehitic.  the.  4.">() 

diagno.sis,  400 

treatment.  4.'>0 
rigiility  of.  4.')4 

chronic  ankylosing  iTillaiiiiiinlion.  4.")l) 

nuiscular.  4(iO 

ostitis  deformans.  4.').') 

spondylitis  deformans.  4.').') 

traumatic,  4(10 
.scoliosis.  470.  4S4 
spondylolisthesis.  4(11 
spondylitis  defonnaus  of,  4.').'i 
.tjioniliitose  rhizomeliijUf,  4.">'.l 
staU-woiuids  of,  42:5 

diagnosis,  428 

symptoms,  428 

treatment,  42S 
syphilis  of,  4.50 

diagnosis.  4.")1 

1  reatment,  451 
tu rs  of.  480 

classilication.  487 

diagnosis,  49:5 

etiology.  4!tl 

extradural.  4,S8 

intracUual.  4.S9 

intramedullary.  4S0 

l.iminectomy.  4;is 

of  Cauda  e(|uina.  500 

operative  technupie,  498 

pathology,  489 

prognosis,  495 


Spine,  tumors  of.  relative   fri-(piency  uf  ilitTer- 
ent    varieties.  4S9 
spinal  localization.  492 
symptoms.  491 
treatment,  49(> 
verteliral.  4S7 
Splints,  dc'iital,  48 

interdental,  4S 

for  fraclim'<l  nnindililes.  48 
Sponilylitis  defonnaus.  of  spine.  455 
Spondylitis,  typhoid.  451 
Spondylolisthesis.  4(>1 
.S'/w;/(/i//»Kc  rhizomrliiiui .  4.')9 
Stal)  wounds  of  penis.  (i('i5 

of  spine.  423 
Status  lymphaticus,  :flt7 
Stenson's  duct,  fistula  of,  29« 
Sternum,  echinococcus  of.  41 1 

osteomyelitis  of.  40ti 

syphilis  of,  410 

tuberculosis  of.  410 
Stings  of  hees  and  wasps,  on  tongue,  2'.V2 
Stomatitis,  221.  878 

catarrhal,  221 

epizootic,  242 

gangrenous.  222 

mercurial.  889 

simple.  221 

ulcerative,  221 
Strangulation  of  testis,    from    torsion  of  cord, 

(i()7 
Stricture  of  urethra  (and  .see  Irethra.  sirii'lun- 

of),  -r.i 

Stnnna  (iravesiana  colloides.  :t79 
Struma  lingiialis.  '>.i<> 
Strumitis,  .m'),  :170 

.Submaxillary  gland,  injuries  of    i.ind  see  .Siili- 
varj'  gland).  29.S 

reni..val  of.  :{ll 
Submaxillary  suppuration.  :<4I 
.Subclavian  artery,  aneurj-sm  of.  'M7 
Suppuration,  chronic,  of  .•icc»"s.sorv  sinuses.  ,S4 

in  ethmoiilal  cells.  99 

of  neck.  :}40 
acute.  MO 
submaxillary- ,  '■U\ 

submaxillaiy.  :Wl 
Suprapubic  aspinition  of  bladder.  797.  8(15 
Sympathetic  nerve,  injury  In.  in  neck.  XVi 
.Syphilis  of  .aceessoni'  sinuses.  85 

of  breast,  female.  519 

of  clavicle,  4 Id 

of  j.-iws.  S.><(; 

of  ribs,  410 

of  s:ilivar>-  glands,  303 

of  spine.  450 

of  sleriuini,  410 

of  thyniid,  :}72 

of  tongue.  •«>:{ 
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Syiiliilis.  silllull:nl(■llll^  inlrcluin  with  clKnicroicI 

.111(1.  70H 
."syphilitic  ciiiiilyli'inaiM  nf  fciiiMlc  i;cnit;ils,  .■)(),'> 
.Sypliilitic  infection  "1  nipple.  .')l>7 
Syphilitic  inflaniiiiiitions  of  neck.  :>!."> 
SyrinjioMiyclocclc.  tti  1 

'Pkkth,  (lisofih'r.s  rcsultinf:  froni  los.s  of.  .3 

infection  of  jaw  thion^h.  S77 

non-erupteil.  878 
Telangiectasis  of  mouth.  248 
Temporal  fossa,  dermoid  cyst  of.  80.5 

tumors  of,  865 
Teratoid  tumors  of  mouth.  2t>ii 
Teratoma  of  nasopliaryn.x.  .SOI 

of  testis,  697 
Terrell,  artificial  tongue  <>f.  'M 
Testis,  aberrant,  6()0 

absence  of  both,  6.">i) 

absence  of  one,  ()59 

anatomy  of,  627 

covering.s  of,  ti'M 

carcinoma  of,  698 

cysts  of,  697 

dermoid  cysts  of,  697 

enchondroma  of.  696 

filjroma  of,  69() 

inflammation  of  (sec  Orchitis) 

injuries  of,  665 

malformation  of.  6.58 

malposition  of.  6.59 

multiplicity  of.  66ii 

myoma  of,  697 

myxoma  of,  697 

sarcoma  of,  (598 

strangulation  of,  from  torsion  of  cord.  ()(i7 

superninnerary,  663 

teratoma  of,  697 

tuberculosis  of,  672 

tumors  of,  696 

undescended.  6,59 

complications.  661 
operations  for,  662 
pathology.  661 
physiology,  061 
sym]3toms,  660 
treatment,  661 
Tetam'.a  thyreopriva,  391 
Tetany,  post-operative,  391 
Thiersch's  operation  for  epispadias,  656 
Thoracic  wall  (and  see  Chest.  Che.st  wall) 

deformities  of,  -101 

diseases  of,  401 

wounds  of,  401,  402 
Thora.x  (and  .see  Chest) 

surgery  of  the,  401 
Thrombosis  of  pampiniform  ]j1i'xus.  666 

of  spermatic  artery.  (i66 
Thvinic  .asthma    :«ts,  .•«)9 


'Hiynuis.  abscess  of.  398 
Duliois's,  398 
anatomy  of.  397 
cysts  of.  39S 
extirpation  of.  399 
hyper|ila.sia  of.  398 
simple  enlargement  of.  398 
surgeiy  of  the.  399 
surgical  diseases  of.  353,  397 
tumors  of,  .398 
woimds  of,  353 
Thyro-glossal  duct,  fistuhc  of,  395 
Thyroid,  accessory,  353,  366,  396 
actinomycosis  of,  372 
adenoma  of,  368 
fetal.  369 
simple,  368 
anatomy  of,  353 

accessory  thyroids.  353 
nerves,  354 
jiarathyroids.  354 
structure.  354 
vascular  supply,  353 
benign  tiuiuirs  of.  372 
carcinoma  nf.  37.i 
disea.ses  of,  358 
echinococcus  disease  of.  .372 
enlarged.  elTects  pro(hiced  by  pressure  of, 

359 
enucleation  of.  386.  400 
function  of,  3.57 
inflammation  of  (and  see  Thyroiditis  and 

Strumitis) 
inflammaliiin  of.  acute.  370 

infective.  371 
malignani  tumors  of.  372 
course  of.  373 
symptoms.  373 
treatment.  375 
partial  excision  of.  383 
physiology  of.  355 
.sarcoma  of,  372 
supernumerary,  257 
surgical  diseases  of.  353,  358 
syphilis  of.  372 
tulierculosis  of.  37 1 
tumors  of.  benign,  372 
malignant,  372 
cour.se  of,  373 
symptoms,  373 
treatment,  375 
wounils  of.  353 
Thyroidectomy,  partial,  383,  386.  400 
Thyroidisni.  acute,  post-operative,  377,  389 
Thyroiditis,  365,  370 
Thyroptosis,  365 
I'lmgue,  and  .see  Mouth 

abnonnal  mobility,  actpiired.  22s 
.•ibnormalities  of.  226 
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Tongia-.  absence  of.  221) 
abscess  of,  chronic.  2I-4 
actinomycosis  of.  242 
adenoma  of.  2.")fi 
adherent.  22(i 
amyloid  tumors  of.  2.>-l 
anatomical  con.sidcralions,  22.5 
animal  parasites  in.  24:5 
artificial,  2!) 

of  Martin.  2!) 

of  Terrell.  :J0 
aUijphy  of,  297 
avul.sion  of,  231 
bifiil.  22S 

liites  of  serpents  on.  2:<2 
burns  and  .scalds  of.  2H2 
cancer  of  (and  see  Tongue,  carcinoma  of;, 

2():i 
carcinoma  of,  20:1 

after-treatment,  2.SS 

course  of  disease.  2()(> 

diagnosis.  270 

ctiolofry.  2(i-4 

involvement  of  lympli  nodes.  2l>7 

metastases,  2()i» 

operation  mortality.  2S!t 

precancerous  condition,  2(14 

treatment.  173 

end  results,  2S'.I 

excision .  .\ rmst rony's  mel  liod ,  286 
Butlin's  method,  2S.> 
Kocher's  method.  2SI 
Whitehea.l's  method.  2S0 
hemi.seclion.  279 
mortality.  281» 
cavernous  tumors  of.  249 
chondroma  of.  25(i 
congenital  defects  of.  226 
cysts  of,  243 

blood.  244 

echinococcus.  243 

hydatid,  243 

non-purasitie,  243 

mucous.  243 
ilermoid  cysts  of.  261.  396 

diagnosis,  262 

treatment,  2()2 
diseases  of.  surgiad.  221 
echinococcus  cysts  of.  243 
endothelioma  of,  2."i:i 
enlargement  of.  24S 
epithelioma  of.  263 
excision  of  (and  .siv  Tongue,  ri^moval   ol  i, 

279 
fibroma  of,  2.')  I 
tibromyoma  of.  2.">! 
foreign  bodies  in.  232 
gangrene  of,  24 1 
•;eographical,  234 
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Tongue,  gumma  of,  294 
hairj-  black.  239 
her|)es  of,  23.5 
hydatid  cy.sts  of,  243 
hyperkeratosis  of.  239 
iiiflauMnatiori  of.  233  (and  .nee  (ilusxiliN; 
kel(,id  of,  2.57 
leprosy  uf.  243 
lipoma  of.  2.51 
lymphangioma  of,  244 
nuitilation  of,  22<.» 
na'vi  of,  249 

acipiirnl  Kipillary.  249 

congenital  Ciipillarj-.  249 

treatment.  249 
non-parasitic  cysts  of.  243 
osteoma  of,  2.5.5 

papilla'  congenitidly  enlarge<l,  229 
papilloma  of.  2ij2 
physiological  considerations.  22.5 
psoriasis  of  (and  see  I-eucoma  ).  23.5 
ranula,  2.57 

removal  of.  .Armstrong's  metlKHl  of  exci- 
sion, 2H6 

Hullin's  methoti  of  exci.sion,  2N.5 

Kocher's  method  of  excision.  2NI 

Whitelieuil's  method  of  excision,  2.S0 
removal  of.  hemiseclion.  279 
.s:irconia  of.  291 

prognosis.  293 

treatment .  '293 
scalds  of.  2.32 
split.  22s 

.xtings  of  bees  and  wasps  un.  232 
syphilis  of.  293 
trichina  spiralis  in.  2i:i 
tuberculosis  of.  29.5 

treatment.  296 
ulcer  of.  tuberculous,  296 
tumors  of.  2.51 

bunign,  2.51 

malignant.  '263 

simple,  251 

solid,  '2.51 
vascular  tvunois  of.  248 
wounds  of.  221.  '229 

treatment.  "231 
Tongue-swallowing.  2'2S 
Tongui'-tie.  awpiireil.  227 
congenital.  '226 

openition  for,  227 
Tonsil,  carcinoma  of.  863 

tumors  of.  S62 
Tooth  cysts,  196 

diagnosis,  19(> 

treatment.  197 
'Tnichelorrhaphy .  .586 

Baker's  openition,  ;592 
in  seven-  c:ises.  .591 
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Traplieliinliapliy.  iiiilicalioiis  for.  .'>.S(i 

instruments,  oJST 

position  of  patient  on  (ipcralini;  lalili',  oS" 

Sclirocilci's  operation,  o!t2 

suture  materials.  587 

technique,  58!) 

where   one   lip    is  longer  than   the  other. 
.)90 

wliere  there  is  great  hypertrophy  of  the 
lips,  591 
Transillumination  of  the  antnnn.  207 

of  the  frontal  sinus,  208 
'Pavel's  inodificjition   of  Kroenlein's  operation 

for  orbital  tumors,  8G9 
Trichina  spiralis  in  tongue.  2  l;i 
Tulicrculous  inflammation.s  of  neck.  'Mo 
Tuhcreulosis  of  accessor}'  sinu.ses.  So 

of  antrum,  883 

of  clavicle,  416 

of  epididymis.  672 

of  external  genitals,  female.  5()5 

of  female  breast,  517 
iliagnosis,  51S 
treatment.  51!) 

of  genitals,  male,  external.  (171 

of  jaws,  881 

of  penis,  671 

of  ribs,  410 

of  salivary  glands.  MY.i 

of  .scrotimi,  671 

of  seminal  vesicles.  674 

of  sternum,  410 

of  testis,  072 

of  thyroid.  371 

of  tongue,  295 

of  urethra,  671 

of  vas  deferens.  ()74 
Tumors,  chronic  mammary  (and   see  Ma.stitis. 
chronic),  515 

intranasal.  .S,'>5 

nasopharyngeal,  859,  861 

retrobulbar.  8.50.  S52 

retropliaryngeal,  861 
Tumors  of  accessory  sinuses,  l.SO,  200 

of  alveolar  border,  primary,  816 

of  antnnn,  200,  830 

of  hreiist,  female,  520 
benign,  ,520 
malignant.  .520 

of  Cauda  equin.'i.  ."lOD 

of  chest  wall.  41 1 
benign,  412 
malignant,  4  I  4 

of  clavicle.  41(1 

of  dental  origin.  834 

of  epididymis.  696 

of  ethmoidal  labyrinth,  200 

of  external  genitals,  female,  566 

of  frontal  sinus,  200 


Tumors  of  genitals,  male,  external,  678,  iiHH 
of  jaws,  813 
medullary,  827 

of  dental  origui,  834 

periosteal,  821 
of  mouth  (see  Tumors  of  tongue) 
of  nasal  cavities.  ISO 

benign.  180 

malignant,  197 
of  nasopharynx,  859,  861 
of  neck,  347 

cystic,  347 

solid,  349 

vascular,  349 
of  nose  (and  see  Nasal  cavities),  ISO 
of  orbit.  .S.')0.  8.52 
of  palate.  802 
of  parotid  gland.  303.  862 
of  penis.  (i86 
of  salivaiy  glands,  303 
of  scrotiun.  695 
of  seminal  vesicles,  69S 
of  spermatic  cord,  090 
of  sphenoiilal  sirais,  2(X) 
of  spinal  marrow.  486 
of  spinal  membranes,  486 
of  spine,  486 
of  temporal  fossa.  S65 
of  testes.  690 
of  thymus.  398 
of  thyroid,  benign,  372 

malignant,  372 
of  tongue,  251 

amyloid,  254 

benign.  251 

cavernous.  249 

malignant.  263 

.simple.  251 

solid.  251 

vascular.  248 
of  tonsil.  862 
of  urethra.  694 
Tunica  albuginea,  628 

vasculosa,  628 
Timicii  vaginalis.  631 

calcificiition  of,  090 
Turbinate,   inferior,   removal   of  anterior  part 
of.   in   chronic    etlinmiihil     suppuration. 
103 
trimming    of,    in    chronir   ctluiioiilal    sup- 
puration, 101 
Turbinate,  middle,  cystic.  9S 
cysts  of,  S.)9 
ethmoidal  cells  in,  98 
removal     of     anterior    end,    in      chronic 

ethmoidal  suppuration,  100 
removal   of   anterior   end   of,  for  chronic 
suppuration  of  antrum.  1(U 
Turner.  Charles  R.,  on  prosthesis  in    its    nia- 
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ticm    to    .suigcry    of    the    face,  iiniiilli,  jaw-. 
Miiil  iiasiil  and  larynfiPiil  cavities,  H-.">l 
Twii-Klass  U-sl,  for  ftonorrlin'.-il  urethritis,  727 

I'mki!  of  tonKUc,  liil)i-rculiiiis.  JOfi 
ricciation,  liy|)ertn)|iliic.  i>t  vulva.  MA 
Ulcus  rodens  of  vulva,  .564 
Upper  jaw,  Kocher'.s  osteoplastic  re.scpiion  of 

holli  halves  of,  871 
Unde.scendeil  testis.  ().59 
Urethra,  ab.seuce  of.  dAd 
anatomy  of,  (>{2 
atigionia  of,  (i94 
,interior.  irripition  of.  7;38 
calcification  of.  695 
c;irciiu>ni,i  of.  1)9.5 
caruncle  of.  .57 1 
closure  of.  (itii 
cyst  of,  (>tK5 
dilatation  of,  1)47 
double,  648 
false  jjussage  in,  806 
foreign  bodies  in.  063 
illamis  of,  720" 

iiifiaiuniation  of  (see  Urethritis) 
nialfornialions  of.  646 
|)apilloina  of.  694 

prolap.seil  mucous  membrane  of.  .572 
rupture  of,  (KHi 

treatment.  666 
small  meatus,  647 
Urethra,  .stricture  of,  773 

changes  in  the  urinary  stream  in.  7.S0 
complications.  806 

complications  due  to  neglect.  807 

false  i)assages,  806 

infiltration  of  urine.  807,  808 

periurethral  abscess.  808 

periurethritis.  .808 
congenital,  77! 

symploiMs.  77  I 

treatment.  774 
cure  by  the  u.sc  of  sounds.  79.5 
diagnosis  of.  78 1 
foniis  of.  777 

frequency  of  urination  in,  7.S0 
gleet  in,  780 

gonoirha'al,  pathogenesis,  776 
inflamniatoiy.  776 
instruments  employed,  783 

bougies,  763 

catheters,  78.5 

dilators.  7.S7 

sounds.  786 

urethrometer.  78.5,  789 

urethrotomes,  788 
method  of  examination.  781 
non-organic,  773 
number  of,  777 


',11.-. 

I   rcilini    siriclure   of.   opcrutiuii.<  for   |MTiiii.iil 
.section,  799.  801 
suprapubic  aspiratiou  nf  bliidder,  797, 

.S0.5 
urethrotomy,  iiilenial.  791t 
external,  sill 
organic.  77.5 
pain  ill,  780 

pa,s.sagc  of  .sounds.  79(^79.5 
pathologicid  changes  in.  778 
pathology  of.  776 
position  of.  777 
prognosis,  782 
retention  of  urine  in,  78(1 
resulting  and  as.sociute<l  (4i:ingiT..  778 
.secondarj-  .symptoms.  781 
se.xual  sj'mptoms  in,  781 
spasnio<lic.  773 
iliagiiosis.  773 
treatment,  774 
suprapubic  puncture  for.  797.  stl.5 
symptoms  of.  780 
time  of  occmrenri',  776 
traumatic.  77.5 
treatment,  789 

of  filiform  .strictures.  79() 

of  iMipa.s.s;il)le  slrictun-s.  79,*< 

of  irritable  strictures,  7".t9 

of  resilient  siriclures.  799 

of  strictures  compliciitol  "ilh   nliMi- 

tion,  797 
of  strictures  of  large  calibn'.  7!M1.  792 
of  strictures  of  small  calibn-.  7'.I6 
t  uberculo.sis  of.  ()71 
tumors  of.  ()94 
I'lTthral  caruncle.  .571 
Urethritis.  ()()9 

gonorrhu-al  (and  s<-i'  (ionorrlnral  urethri- 
tis). 71.5 
female,  .5.59 
Urethrometer.  7S;5.  78'» 
Urethro.scopy.  759 
Urethrotomes.  788 
Urethrotomy,  external   SOI 

internal,  799 
Urine,  infiltration  of.  MIT.  MkS 

livatmenl  of.  .M  1 
Uterus.  |)rolap.se  of,  61 1 
diagnosis.  61 1 
etiology.  611 
opemtions  for.  61 1,614 
palliative  treatminl.  613 
pathological  anatomy  of,  til-' 
surgical  treatment.  614 

Oniveji'sahdominalcolporrhjiphy, 

618 
Mayo's  internal   .Mexander's  o|>- 

enition.  61.5 
vayinapi'xy.  t)l7 
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rterus.  prolapse  of.  surpeal  treatiuont .  venlnil 
fixation.  610 
ventral  fixation  of  anterior  w:ill. 

(ill) 
ventral     lixntimi     liy     nie:ins    of 
iiterosjicral  ligaments,  G17 
symptoms,  dl'.i 

V.\ciiNA,  absence  of.  577 

Graves's  operation  for,  .578 
atresia  of,  acquired.  .")7.'i 
operation  for,  577 
congenital.  .577 
Graves's  operation  for.  o7S 
double,  579 

plastic  operations  in,  57!l 
assistants  needed,  5S;i 
care  of  patient  during  convale.scence, 

.585 
contraiudic^itions.  5.S() 
instruments,  585 
operative  technique.  584 
operations,  amputation  of  cervix.  ,592 
for  cystocclc,  (iOS 
for  prolap.sc  of  uteru.s.  til  1 
for  repair  of  lacerated  cervix,  580 
for  repair  of  lacerated  j)crinpum. 

595,  ()05 
for  vesico-vaginal  fistul.i.  (i20 
trachelorrhaphy.  iiSii 
preparation  of  patient  for,  580 
position  of  patient  on  table,  581 
sutures,  584 
surgical  diseases  of.  559 
wounds  of.  559 
Vagina pexy,  fil7 
Vaginitis,  goiKirrhd'al,  .500 
Vagus  nerve,  injury  In.  in  m-ck,  380 
Varicocele,  678 
diagnosis,  679 
operations  for.  679 
prognosis,  679 
treatment,  679 
Varicosities  of  penis,  678 

of  scrotinn,  678 
Vas  aberrans  of  Haller,  6:i0 
Vas  deferens,  6.30 
anatomy  of,  630 
cysts  of,  698 

inflannnation  of  {.see  ^'esiclditis) 
tuberculosis  of.  ()74 
Veins  in  neck,  injuries  of,  325 
air  emboHsm.  325 
hemorrhage.  325 
Vela  and  obturators,  for  cleft  palate,  relative 

advantages  of,  18 
Velum,  artificial,  for  cleft  palate,  12 
of  Kingsley.  12 


\'cnereal  wart,  674 

\'entral  fi.xation  of  uterus.  616 

by  means  of  utero-s;icr:d  ligaments,  617 
Verruca  aciuninata.  (i74 
X'ertebra'.  fractures  of  lamina'  of.  429 

fractures  of  spinous  processes  of.  429 
fractures  of  transver.se  processes  of.  129 
injuries  of,  partial,  429 

total,  429 
i.solated  fractiue  of,  435 
^'ertel1l•al  artery,  aneurysm  of,  337 
ligation  of,  337 

Helferich's  method,  338 
Kocher's  method,  337 
Mikulicz's  method.  337 
\'esico-vaginal  fistula,  operations  for.  020 
after-treatment .  021 
method    of    sepamlin^    \agiii.i     Ironi 

bladder.  621 
Sims's  method.  021 
Ve.siculitis,  670 

von  Dieffenbach's  operatinii  for  cpisp.Mlias.  6.55 
Vulva  (and  see  fienitals,  cxIiMiial.  female) 
carcinoma  of.  .569 
condylomata  acuminai.i  nl,  5tiS 
cysts  of,  565,  566 
elephantiasis  of.  563 
fibroma  of.  570 
ha-matoma  of.  .572 
hypertrophic  ulceration  of,  564 
kraurosis  of.  .562 
lipoma  of,  .571 
pruritus  of,  .561 
siireoma  of,  571 
ulcus  rodens  of.  .51)4 
Vulvitis  pruriginiis:L,  .5(il 

A\  AiiT.  venereal,  674 

Wen  (and  .see  Goitre).  3,58 

Whitehead's  method  of  excision  of  tongue.  280 

Wounds,  gunshot  (see  Gunshot  wounds) 

|)Unctured.  of  frontal  sinus,  147 

stab  (see  Stab  wounds) 

of  antrum,  169 

of  chest,  non-penetrating,  403 

of  conns  terminalis,  501 

of  external  genitals,  female,  ,5.59 

of  female  breast,  .507.  .509 

of  .spinal  column ,  42 1 

of  spinal  cord,  421 

of  spinal  memluiuus.  421 

of  thor-icic  wall.  401.  102 

of  tongue.  229 

of  vagina.  .559 

A'-ray.  in  diagnosis  of  diseases  of  the  accessory 
sinuses,  209 
in  treatment  of  cancer  of  breast.  .5.55 
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